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WHY ENVIRONMENTAL EDUCATIONT

Within the past fifty years, the United States has become a predomi-
nantly urban nation, both in thought and in physical character. Llarge and
middie-sized communities, many within complex urban regions, have evolved
to where over seventy percent of this country's population resides on one
and one-half percent of the nation's land surface. By 1980, eight out of
ten Americans will probably live in an urban environment. Consequently,
the independent rural-oriented living that once characterized this country's
soclal and political heritage is no longer a dominating influence in the
lives of most Arericans.

In rural surroundings, direc. daily contact with the basic natural
resources was prevalent, especially within man's immediate environment.
As man became progressively urbanized, his intimate association and
iateraction with natural resources diminished, and with it his awareness
of his dependency on them, Yet, it is imperative that man, wherever he
lives, comprehend that his welfare is dependent upon the "proper' manage-
ment and use of these resources.

Man should also have an awareness and understanding of his community
and its associated problems. Uur communities are being plagued with
problems such as lack of comprehensive environmental planning, indis-
criminate use of pesticides, community blight, air and water pollution,
trafiic congestion, and lack of institutional arrangements needed to cope
effectively with environmental problems. While these problems are lepiti-
mate concerns of community governmental cfficials and plenners, the respon-
sibility feor thedr solution rests, to a large extent, with citizens,

To an increasing extent citizens are being asked to make decisicns
that affect (directly and indirectly) their envivonment. Specifically,
citizens make these decisions as they cast votes on community issues;
as they elect representatives te policy-making bodies; and as thev directly
act upon the environment itself. Citizens can be effective in intiuvencing
sound policy in other ways. They can ask informed questions, at the proper
time, of the right people. They can serve on advisory and policy-making
committees. Thev can support sound legislation directed at resolving en-
vironmental problems. To nerform these tasks e{fectively, it is vital
that the citizenry be knowledgeable concerning their hiophysical environment
and associated nroblems, be aware of how they can help solve these problems,
and be motivated to work toward effective solutions,
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Most current programs in conservation education are oriented prisnrily
to basic rescurces; they do not focus on the community environment and ite
associated problems. Furthermore, few programs emphasize the role of the
citizen in working, both individually and collectively, towvard tls solution
of problems that affect ocur well=being, There s a vital need for an edu-
cational approach that effectively educates man regarding his relationshin
to the total environment.

The Supreme Court decision reparding the nnesman, one-vote concept
that has enabled the incrcasing urban majority to acquire greater powers
in decision-makin_, makes it imperative that programs dewveloped for uyrban-
ites be designed with them in mind. It is important to assist each
individual, whether urbanite or ruralite, to obtain a fuller understanding
of the environment, the problems that confront i{t, the interrelationship
between the community and surrounding land, and oppertunities for the
individual to be effective in working toward the solutieon of environmental
problems.

This new approach, designed to reach citizens of all apes, is called
"environmental education,'" We define it in this wav:

Environmental education is aimed at producing a citizenry that
is ¥nowledgeable concerning the biophysical environment and
its associated problems, is aware of how to help solve these
problems, and is motivated to work toward their sclution.

Thne major objectives of environmental education are to help the in-
dividuals acquire:

1. A clear understanding that man is an inscnarable part of
a svstem consisting of man, culture, and the biophysical
ervironment, and that man has the ability to alter the
interrelationships of this system,

The principal feature of the philosophy of environmental
education is that man is an integral part of a system from
which he cannot he separated. Specifically, this system
consists of three components: man, culture, and the bio-
physical environment. Culture, in this context, incorporates
organizational stratepies, technological processes, and

social arrangements {(pnlitical, legal, manaperial, educational,
etc.) through which man interacts with the biophysical en-
vironment. The biophysical environment designates both the
natural and man-made components of ithe environment.

The fundamental relationship between the intenpral narts of
the system is man's interaction, through culture, on the
biopbhysical enviromment to produce or obtain the poods and
services that he needs.




Vithin the system, man has the ability either to strengthen,
weaken or maintain the interrclationships between the system's

ma jor components. The ultimate goal of environmental education
is the development and maintenance of a high-quality svstem in
which man interczcts, through culture, on the binphysical environ-
ment to advance human welfare,

2. A biead understanding of the biophyeier wironment, both
natural and man-made, and its role in cu  emporary society.

The existence of anv civilization is dependent upon man's
use of natural resources. Resources arce defined as those
parts of the biophysical environment which are annraised
by man as being immediately or potentiallv useful to him.

A basic understanding of natural resources ideallv includes
their characteristics, distribution, statuys, intervelationships,
and their present and potential uses. Natural resources serve
man in many ways, whether in a relatively undisturbed condition
or in the highly altered utilitarian forms of the man-made bio-
physical environment., A strong understanding of how these re-
sources are used require knowledpe of the secial, political,
economic, technological »rocesses; institutional arrangements;
and aesthetic considerations which povern their utilization.

The man-made component of the biophysical environment results
from man's use of narural resources. aAn understanding of this
aspect is also essential, It should ideallv include familiarity
with urban and rural design, including transpertation svetems,
spatial patterns of development, and aecsthetic qualities vhich
have a major impact on the functiening of societv. Fundamental tc
these understandings should be the realization that the develons
ment of the man-made environment should strive for a high-auality
system which improves human weltare in relation to the natural
environment.,

3. A fundamental understanding of the biophysical environmental
problems confronting man, how these problems can be solved,
and the responsibility of citizens and government to vork toward
their solution.

Biophysical environmental problems result from the interactions
between man, culture, and the biophvsical environment. Pollution,
the inefficient utilization and mansgement of natural resources,
the indiscriminate use of pesticides, urban blight, and trans-
portation congestion are just a few biophvsical environmental
problems. These problems, caused by a complex set of biological,
physical and social factors, affect the total envircnmental system.
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Citizens need to understand how to work toward solutions of
biophysical environmental problems through laws, public
policies planning, resource management, research, technological
developments, and institutional arrangements.

Citizens should realize that the responsibility for solutions
to these problems belongs to them and the governments which
represent them.

Attitudes of concern for the guality of the biophysical environ-
ment vhich will motivate citizens to participate in biophysical
envi ronmental problem solving.

The word "attitude" used in this context implies more than
simply the knowledge of a bodv of factual information.

Instead, it implies a combination of factual knowledge and
motivating emotional concern wvhich results in a tendency to
act. Further, it is understood that clusters of attitudes
about similar environmental conditions will motivate indi-
viduals to express their attitudes.

Therefore, for environmental education to achieve its gpreatest
impact, it must: (1) provide factual infermation which will
lead to an understanding of the total biophysical environment;
{2) develop a concern for environmental quality which will
motivate citizens to work toward solutions to biophvsical
environmental problems; and {3) inform citizens as to how thev
can play an effective role in achieving the goals derived from
their attitudes.



INVESTIGATING YOUR ENVIRONMENT
INTRODUCTION

The environmental investigations in this series are designed to help you
take an in-depth ook at different component parts of your environment.
The investigations were developed after several years of field-testing
with teachers, resource people, and students for use in environmental
education training courses for teachers and resource people.

The lesson plans provide a structure to learning in that one activity
builds on others and leads to some concluding environmental interactions.
It also provides freedom within the structure for the student to observe,
collect and record meaningful information at his own pace through the use
of the self-directed task cards. This changes the role of the teacher
from that of a dispenser of fa:ts and infcrmation to that of a facilitator,
motivator, and learner along with the student.

You will notice that in most cases charts and tables are provided for the
student to interpret his own information on data collected.

These lessons also provide for a maximum of student response and summary
bacause of the discussion and questions sections,

The processes used in these lesson. can be replicated and are transferable
in any environment. {(Collecting observable data, making inferences,
cetting up investigations to check our inferences, communicating feel-
ings and awareness.)

The activities used are not replicable in all environments. You will have
to develop activities appropriate to the environment which you are in-
vestipating.

The authors of these lesson plans felt it was important to include the
following elements:

Progesses

The processes of both data collecting and group problem solving
are the first steps toward understanding important generalizations
and big ideas about the environment,

Self-Directed Task Cayds

Self-directed task cards are used to accomplish certain activities
without the aid of the instructor. Some could be removed from the
rest of the lesson plan and used as Ysolated activities for shorter
periods of time.




Discussion questions are used as introduction to activities or as
summary follov-up to activities, (This minimizes instructor ex-
planations and involves the participants in centributing their
thoughts and information.)

These are provided so the student can interpret his owvn data cecllected
and check out his inferences made during the investigations.

S R

The summary questions used at the end of certain tasks and at the end
of the session are one of the most exciting and important pa:ics of
each lesson. These questions are designed to:l

1. ALLOW PARTICIPANTS TU LISCUSS THE IMPLICATIONS OF WHAT THEY
LEARNED TO THE MANAGEMENT OF THE ENVIRONMENT.

2. ALLOW PARTICIPANTS T¢ GENERATE THEIR LWN CONCEPTS AND GENERALIZATICNS
ABOUT WHAT THEY HAVE DONE.

Behavjoral Outgomes

The behavioral outcomes for each lesson indicate some minimal ecXxpecta-
tions in acquiring new knowledge and skills and indicate the nature
of expected outcomes in feelings, awareness, values and actions about
the envirconment.

IMPLEMENTING THE INVESTIGATIONS

The guidelines listed below are designed to help you involve veople in
envivonmental investigations. They are in no way "sure fire.” You may
have to change some of them to adapt to your situation and yvou may want
to add to or delete from the list.

Make sure you have all your materials and equipment ready and that you
have visited the necessary parts of the environment you will use in your
investigations. It there sufficient amount of equipment and is all in
working order? How are you going to check it out and make sure you get
it all back? (See guideline 4.)

Before vou leave for the study area with your group, be sure vou have
discussed possible hazards and rules of the rcad with them,

Some guidelines:

1. Go over quickly with your students what will take place during
vour se<sion so they will knov what to expect.




2. Use the lesson plan outline as & guide involving questioning
strategies and self-directed investigations, Revise as
necessary to fit your situation.

3. Minimize teacher talk and/or lecture (refer to and use question
and discussion sections of outline - these work in eliciting
responses).

4, Plan and pace your session so that what you do is done thoroughly
and well. For example, it is okay to give them some data to
solve a problem instead of letting the class gather it, if time
is a problem. Don't have your lesson so rushed that you have to
give out data all the time. 1I1f you have a time restriction,
make sure you decide ahead of time which TASKS you are going to
eliminate.

5. The summarizing question and discussion area of how this relates
to man and the management of the environment is so important that
you should plan to start the summarizing and discussion area of
the session at least one-half hour before dismissal.

6. Conclude the session with the summarizing questions or equivalent
at the end of the lesson plan. (This is one of the most important
parts of the activity.) This will give you an evaluation tonl to
sCe what generalizations or concepts students can generate.

7. Have class discuss and list in small gyoups ways in which the
study activities can help change attitudes. Groups may share
ideas.

8, Assign one or two students to be accountable for equipment at
the beginning of each session. (Have the same people be
responsible for cleaning up the eguipment at the end of each
session.)

9, Be thinking of ways your lesson can be integrated into the
curriculum when you return to the classroom. What kind and
how much follow-up are you going to do?

10. When your session is finished, jot down strengths :nd weaknesses
80 ycu can revise your lesson in order to make {t better next time.

The authors also feel the ideas written here will suggest new ways of
using your environment for learning, and that the activities and ideas
will never really come to life until you have modified and changed them
to fit your needs. So if vou use the lesson plans exactly as they are
written here, you will be using them incorrectly,

As in any important learning experience, the instructor should go through
the lesson plan and the environment in which the activity will take place
before introducing it to the students.
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GRGUP ROLE PLAYING
INTRODUCTION

In order to more effectively work with groups it is important to
recognize some of the roles people assume in groups. Some are productive
and some are non-productive. Many times people are not aware that they
play certain roles.

There are many roles; let's look at just four.

Role A - Placator--always soothes over the discussion.
“Everything in due time."
"The sun will shine tomorrow,"

Role B - Attacker--always attacks ideas presented or will be
negative,
"You know the administration will never go along with that "
"People don't care; our group would never do that without

pay.”

Role C - Irrelevant--ideas given that do not relate to the topic (evader).
"Did you sec the movie last night?"
"Yho's bringing the coffee for the next meeting?"

Role D - Sensible--always tries to be as sensible as possible.
“Llet's review where we are ."
"Why don’t we get back to the purpose of the meeting 7"

TASK: 10 minutes

1. Get into groups of four.

2. Each person in the group assumes one of the four roles above.

3. Each person will play one of the four roles as convincingly as

he can.

4., The problem:
It is 90° outside--your group wants to go on a picnice-
it is 2:30 p.m, The person with role "D" (Sensible)
starts the plans for the picnic.

DISCUSSION: 10 minutes

1. Some roles might be easier to play than others.
Which were easiest to play?
Which were easiest to identify?

2, Other roles in groups include those listed--the Role-Playing
Techniques Sheet {Help or Hinder roles).

3, List some instances where you have seen these behaviors in
a. Others (1)
(2)
(3)



b. Yourself (1)
(2)
3)

4, Vhat are some ways to deal with non-productive behaviors in a
group?

(DO IN SMALL GROUPS AND THEN HAVE WHOLE GROUPS DISCUSS.)
a.

b-
Ce.

- 10-




Notes to help Professionals
Dr. Mike Giammatteo

RGLE-PIAYING TECHNIQUI'S

Productive Roles--which people assume to share in solving a problem or
making a decision,

1, Initiator--suggests an idea, proposes a solution, says "let's
do this."

2. Energizer--prods the group to decision and/or action, stimulates
the group, reminds them of the purpose of the group or
meeting.

3. Information Seeker--asks for facts, for background information,
for clarification, helps group see need for
sufficient information for decision makin; .

4. Orienter--helps group define its position in relation to its goals
(where are we now?), points to departures from goals or
objectives, and raises questions about the direction the
group is moving (vhere are we going?).

5. Summarizer--pulls together ideas, suggestions, comments on relevant
information to help group understand where it is in its
thinking or action process. (Gets us back on the right
track.)

Productive Roles--which people assume in order to make things run smoothly.

6. Encourager--accepts and praises contributions of others, sets
atmosphere of friendly acceptance, tries to arrange for
everyone to contribute, gently urges group forward.
"Let's work together.” Aids approval of idea.

7. Harmonizer--points out similarities instead of differences, helps
keep group on problems and away from personalities,
works toward consensus. "It seems both your ideas
are about the same.” "That's a good idea but don't
you think we ocught to consider what Mary just added?”

8. TFollower--goes along with the group, passively accepts ideas of
others, provides an audience for active members, sup-
ports through his presence. "I'11 go along with that."”

Non-product;ve Roles--which people assume to stop action. Roles that at-
tempt to satisfy individual needs first.

9, Dominator--tries to get his own way without regard for others;
uses flattery, authoritative behavior, sarcasm, etc.;

downgrades others' contributinns.

-11-
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10. Blocker--tries to prevent something from heppening, argues, openly
rejects ideas, deals in personalities, interferes with
progress by going on tangents, personal experiences on
unrelated things, argues unnecessarily on a point, re-
jects ideas without all facts, may weaken an issue.

11, Special Interest Pleader--tries to gain decision or action
favorable to & special group or project
regardless of group wishes, uses stereo-
typed phrases or cliches, appeals to
emotion, cites precendents, usually
refuses to compromise, etc., states own
biases, a special program for his per-
sonal gain.

12. Playboy--makes a display of his lack of involvement in the group's
efforts and activities; indulges in horseplay, unrelated
jokes or comments, pen clicking or rubber-band snapping,
or other attentjon-getting behaviors. 'Anyone want some
gum?” "Have you seen the new TV show?”

-12-




A LESSON PLAN FOR A PROCESS AND PROBLEM-SULVING APPROACH TO LEARNING

In this session we are concerned with techniques and process of involving
people in problem-solving activities. The success of these activities will
be measured by the applic~tion of group interaction and problem-sclving
skill to the environmental investigation that we do later.

We are concerned, then, about how tc transfer the process of involving
pecple in environmental investigations.

1, SOLVING A PROBLEM THROUGH GROUP INTERACTION
Question and Discussion

1. Have audience arrange themselves in groups of six, or have
chairs grouped that way ahead of time.
2. Pass out the "6 bits of information" problem, one dit of
information to each person (use problem on page 9).
3. Tell audience that there is a problem to solve; they
may tell their group what is on their paper but they
may not show it to others.
4, As the problem-solving session progresses:
a. 5-8 minutes into problem write on the board - Trust
b. 8-12 minutes into problem write on the board - Visugl
Display
c. 12-15 minutes into problem write on the board - Matrix

Task A Identify and solve the problem in the "6 bits activity.”

Questions and Discussion (After all groups have finished)

1. What kept you from solving the problem to begin with?

2. What helped you to solve the problem later?

3. What were some characteristics of this problem-solving
exercise?

(LIST COMMENTS FROM GROUP AND DISCUSS)

-1 3-




4, The people who developed the problem-solving exercise feel
tlat it containsg elements of involvement that most groups
ge through; it also illustrates the way groups work together
on common problems.

Tney hypothesized that the following things would take place
during the problem-solving exercise: {(Write each item on the
board, or have a chart made up with each item listed.)

a. TRUST (will develop). Must trust that the instructor
gave you a solvable problem. Must trust each
other.

b. RITUALISTIC LISTENING (will take place). This is a kind
of polite litening--really without caring too much,
because the data offered has no relevance at that
time.

c. REAL LISTENING {(will take place). When siatements be-
ccme more meaningful. {(Data means something).
When people interrupt and say, "Say that again!”

QUESTION: When in your group did you change from
ritualistic listening to real listening?

When real listening occurs, two things
will change:

Visicon: Participants will begin to
vision the listening by...
really looking at other people
...constructing a Visual Display
(writing data in a common place)
helps make inferences

don't have to listen to every-
thing.

Space factors will change
people will usually move closer
together

people will sometimes change
places or move around the

table.

E’

5. Using this type of activity at the beginning of a session is
important for these reasons.

a. The problem could not be solved without the contributions
of each person in the group.

b. People feel more committed to a session if they contribute
by saying something - the earlier the better.

-14-




c. 1It's easier to talk to each other in a small group
than to talk to one instructor in front of a large
group.

d. This exercise illustrates that each person in a group
brings information and skills that can be used by the
entire group to solve common problems. THE PIECE OF
PAPER REPRESENTED THE INFORMATION AND SKILLS THAT
EACH OF YOU BROUGHT TU THE GROUP.

We will be concerned in this workshop with providing ways for
each person to contribute knowledge and information and skills
to the solving of common problems. The content and activity
itself is not always most {mportant. What is important is

the idea that you can use different techniques to get people
talking to each other and contributing as a group.

-15-
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Although you may tell your group what is on this

slip, you may not pass it around for others to
read.
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Infoxmation

The Dinosaurs had Tom for a teacher during the
thivd period.

Dick and Belinda did not get along well and so
they did not work together.

-
»

by Dr. Michael Giammatteo

2

2
Although you may tell your group what is on
this slip, you may not pass it around for
others to read.

DI- » - - - i - - - - - -
All teachers taught at the same time and
exchanged groups at the end of each period.

Each teacher liked a different group best,
During the second period each teacher
taught the group he liked best,

During the first period the Team Leader taught
the group that Harry liked best.

Each teacher taught every group during one
of the first four periods of the day.

B,3

2
Although you may tell jyour group what is on this
slip, you may not pass it around for others to
read.

@ W W B B W W e W R W W™ W W™ W W W™ @ w W

dnformation

The Freznel Elementary School Intermediate Unit
had two teacher's aides, four teachers, and four
instructional groups of students,

.
-

Each instructional group had chosen its own name.

Sybil was the Team lLeader for the Intermediate
Unit.

2y

2
Although you may tell your group what is on
this slip, vou may not pass it around for
others to read.

Information
Your group members have all the information
needed to find the answer to the following
question. Only one answer is correct. You
tan prove it.

- W e W W W

IN WHAT SEQUENCE DID THE APES HAVE THE
VARIOUS TEACHERS DURING THE FIRST FOUR
PERIODS?

§ Some of the information your group has is

irrelevant and will not help solve the
problem.

By5

Although you may tell your group what is on this
slip, you may not pass it around for others to
read.

Belinda and Ralph disagreed about how it would be
best to handle the Bombers who always had trouble
settling down to work.

Dick preferred to work with the Champs over all
other groups.

Although the Team Leader had been at Freznel
School for five years, this was a shorter period
of time than for the other team members.

6
2
Although you may tell your group what is on

this slip, you may not pass it around for
others to read.

- e W W W W @ W W W W m e W

Information
The Team Leader taught the Dinosaurs the
second period.

-
»

Harry worked with the Bombers in the third
period.

Sybil had been at Freznel School a shorter
period of time than any of the other
teachers in the Intermediate Unit,

T




11. OBSERVING AND CLASSIFYING TREE LEAVES
Questions and discussion

lLet's transfer some of the problem-solving annroaches to anoth.
activity, (Distridbute six different tree specimens, a differ.
one to each person in the group.!

l. Look at your own leaf specimen for 1-2 minutes and look For ite
ubservable characteristics,

2. Now each person share what they ohserved ahout the characteristics
of their sample with other members of the group.

3. Each group put ail of the leaf specimens into two piles based on
the major likenesses and differences of their leaf characteristics.
Write down the criteria or reason veu uscd te de it,

4. Ask each group to tel the reasons used as vey list on the barc.
Point out that some groups used different starting points.

5. Your next task is for each group to construct a dichetomous kev,
What does dichotomous mean? (You may want to draw a simple kev
on the board to illustrate.)

GIVE EACH GRUUP A PIECE (F PAPER AND FELT PEN. TELL EACH
GROUP TG CUNSTRUCT ITS KEY SC EVERYONE CAN SEE IT.

§ Task B Construct a dicohtomous key using your own criteria or starting
point for putting the samples into two piles, Uivide each oile
into two more piles of samples based on the major jikenesses and
differences of their leaf characteristics. Continue dividing »iles
until vou have cone specimen left in each rile, (This is one vav
to mak> a key; you may want to use another,)

e TREE E
SAMPLES b&\.‘}}'l £)

0 riter! sances in Diles)
( RITERIA {Criteria for Differences in Dile R}TERM
e (0 o 0,

CRYTERTA CRITERIA  J CRITERIA —arrn

¢ o

CRITERIA

CRITERIA
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111, COMMUNICATING ABCU'T THE TREE SPECIMENS

Igsk C
Now that vou have {inished vour kov, as a group solegl one sample

and S  key 1 descyribe that sample

on of it in sentence {orm.

Questions and Discrssion (aftey most or all have tinishee constructing
their keve:

1. Have each group read its decserintion and hove the other groups
select and hold up the sample thev think is being described; have
the members of the group that read their description check the
other proups to seec if thev selected the ripht sample,

{You mav have to ask people to hurry so as not to drag out this
rart. It is important, though, for each group to read it
description.) Ask each proup how well the other groups selected
the right specimen,

2. After #1 sav: "I noticed that not all groups selected the sample
being described and that not all proups started at the same point,
If we assume we have as many differvent sccieties in this room as
groups (each with jts own way of working as a group, and each with
it~ own language), then how could we use this classification
activity to increase and inmprove the communication between sociecties?!
(Committee-commnn vocabulary, etc.)

J. VWhat else can we do with this key now that we've built t?

Discuss groups' suppestions,

a. Demonstrate abilitv to use the kev by adding a new tree

sample. See §if it fits into vour kev., Yes = no - why?

b, Describe the difference between your key and another
one. (Change kevs with the proup next to vou., See if
you can match up the samples and then compare the two
kevs = vours and theirs.)

c. Take the kev outside and use it to find trees where they
are prowing. {(This is securityv for teacher and student -
the student builds a toel and skill in the classroom and
pets to use that tonl and skill in the outdoor classroom;
the teacher doesn’t need to know the names of trees to
nrovide a meaningful learning experience for the student,)

4., Do vou know more about the specimens now than when we started?

Wo haven't even talked about names of these trees yvet. Names
mav not be important to begin with., This classification problem
allows us to hecome familiar with observable characteristics of
the spi->imens. Now we are readv to use another written or picture
tree kev to assocjate our descrintions with others and to find
A name that society has labeled the tree.

{USE 3-0KS LIKE LOUISIANA TREES.)
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1V. DESCRIBING CURRICULUM RELATIONSHIP WITH TREE PARTS

Jask D

Describe other parts of trees we can classify, list curricular
area in which that part of the tree could be used, and describe
in what wavs.

PART OF TREE CURRICULAR AREA USED HOW USED
(Art, Math, S.S., Sc. etc.)

Bark Art Construct mosajc.
Classify different
textures, comparvre
texture, patterns
and designs of
different kinds of
bark

-]1Q-
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Questions and Discussieon {Task D)

1. Many people feel that classifving {s strictlv a science process,
and can't or shouldn't be used in other subjects. We have just
disproved that thecry by showing we use the processes continuously
in order to learn nore about things,

2. VWhat other things te.p., shees, peeple, reeke, communitien, animals,
ctey) In the snvicearent can v glaer 18

V. DESCRIBING VALUE3 AND PROCESSES

1. Describe the values of classifying thinps in the environment,

ngg E {10 minutes)

2. Mark theuvrocesses we used in this activity and give an example
of how they were used,




Tn§§ F (15 minutes)

Mark the processes used in this activity and give an evample of how
they were used, {(Discuss in small group)

Progcess Example of How Used
Observing

Classifying

Measuring

Predicting

Inferring

Communicating

Formulating Hypotheses

Experimenting

Interpreting Data

vbserving Using all of the senses: hearing, seeing, tasting, smelling,
and feeling,

Classifving ldentifying objects or ideas and classifying them inte groups
according to simjlarities and differences. Students are en-
couraged to invent their own systems,

Measurigg Using both standard units of measurements or invented units,
students should have experience in ncasuring quantities
{length, weight, volume, time, temperature, etc.)

Predicting Many students guess with little difficulty., Prediction, how-
ever, requires a higher level of thinking. Predictions are
also based on some known data or evidence. Simple graphs and
char's are helpful for students to use as a hasis for pre-
diction.

Inferring The ability to infer is basic to the formulation of hypotheses,
Students can learn to infer when they can distinguish between
an observation itself and an inference about an observatjon,

THIS LIST WAS TAKEN FROM “"SCIENCE IN OREGON SCHOOLS.'' OREGON STATE DEPART-

ASSUCIATION FOR THE ADVANCEMENT OF SCIENCE FOR _THE PROJECT AAAS COMMISSION
ON SCIENCE EDUCATIUN.
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) Tﬂii F {(Continued)

Commynjcating Clear and precise communication is essential in science.
There should be manv opportunities to communicate orally,
with graphs, with pictures, and, when able, in their
writings.

Hypot es Answers to many inquiries are simple. Many
cuestions mav be answered by asking an auvthority
or by referring to the proper book or reference
material. Answers to other inquiries reguire
much further scrutinv. The student's initial
general observations and informal manipulations
mav result in an attempt te investigate further
or to experiment. A hypothesis based on his
preliminary experience and his inferences is
necessary to establish the direction of his
efforts. Formulating intelligent hypotheses
takes practice.

Experimenting Experimenting, as opposed to verifving, indicates a quest
for an understanding of an unccrtain phenomenon or an
answer to an unsolved problem. The crganization of this
task is usually complex and takes many forms. OUne important
aspect of such activity is the setting up of contrels with

which experimental results may be compared.

Interpreting Data Through observation and measurement, students will collect
data. Can thev organize and interpret these findings?
True inquiry may begin with theory, observations, or
experimental data, but the logical investigator always
goes "full circle" regardless of his starting point.

OBSERVATIONS

EXPERIMENTAL
THOUGHT DATA
(THEURY)

(1DEAS) ‘-/

THIS LIST WAS TAKEN FROM "“SCIENCE IN OREGON SCHOCLS," OREGON STATE DEPART-

MENT OF EQUCATICN, AND WAS ADAPTED FRUM MATERIALS DEVELOPED BY THE AMERICAN
ASSUCIATION FOR THE ADVANCEMENT CF SCIENCE FOR THE PROJECT AAAS COMMIGSION

ON SCIENCE CEDUCATION.
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3. What were some processes of group interaction used in this
activity?

4. Give an example of how you could adapt this activity and use it in
a teaching situation,

Summary Questions
1. What did we find (ut about problem-solving techniques in this

session?
2, How can we summarize our discussions and investigations?

How did you feel about our session today?

Equipnment needed:

. Blackbeard and chalk or easal - newsprint and magic marker
6 bits of information problem sheets cut up
Tree leaf samples in sets of & for number of groups

Jhis section has been revised to fit louisiana conditjons, It s
suggested that people using it change or adapt it to fit their own
situations.
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A LESSCN TiAN FUOR INVESTIGATING A FOREST ENVIRCONMENT

Set the stape for this investigation by reviewing quickly whet will rake

place in the allotted time. For example: In the next &hur hours we are

going to make some inferences of whv we think some thines are the wav *hev

are, based on observations. We will test ocut these interences by experimentation,
collect and interpret past events in this experiment, an? explore wavs that

we can improve the cfficioncy of energy cveles. V-u might wvant te reac

the behavioral objectives at the end of the leswon sl pofor v b

as evaluation of the session.)

The following activities mav help vou look for ohservable changes, relation-
ships, patterns and trends, in order to interpret past eovents, understand
Present relatjonships, and indigate futyre tyends in the forest environment,

The progesses used in this lesson plan can be replicated in anv environment.
Some of the getivitjes used cannot. In environments other than a forest, vou
may have to develop activities appropriate to the area.

1. OBSERVING AND INFERRING WITH CROSS SECTIUNS. (as an example of using observ-
able evidences to infer past events in a forest,)

Distribute cross sections and task cards. Cross sections nf trees can be
4-8" in diameter or larger, and should show a variety of growtl? pattorns and
i{nfluences {(fire, insects, otc.).

Tgsk A {on cards)

(5-10 minutes)

Work with 1 or 2 other neople.

Write down some things vou notice ahout the cross cectione,

Questions and discussion:

1. VWhat are some things vou noticed about thr ¢ ress sections?
(Accept all comments from group. List on boar? or chart,)

2, Focus on 2 or 3 items for discossyon:
Yhy did vou sav . . .{vour cross section ha? ovidence ~f firee?
{examples?
Fhat could account for . . .{ths rinaps beine irrepiiar’?

v

What are some things that could account for., . .-

»

-ia



B {(on cards,
{10 minutes)

Work with 1 or 2 other people.

Select three observations about the cross sections from the group list,
List possible reasons for these observations.

List ways you could set up an investigation to find out more about
your observations and inferences.

Observations Inferences Investigations
{#hat You Noticed) ' {Possible Reasons For This) | (How We Could Find

Questions and discussion:

11,

1. ask for reports on the above chart from several groups (as time allows).

2. Which of these investigations could be carried out in this environment?

3. Keep your lists of observations and inferences for reference at the end
of this session,

4. What could tree rings from this forest tell us about past and present
events in this environment?

COLLECTING AND INTERPRETING DATA ABOUT TREE GROWTH RATE AND COMPETITION

Task C (with tree cores) requires preparation by the instructor before
the session,

A tree stand should be selected for study, 4-5 trees tagged (trees should
be selected that show effects of environmental conditions--injury, over-
crowding, lack of sunlight, etc.).The tagged trees should be bored with
an increment borer by the instrv:tor ahead of time. {Cores should be
aumbered corresponding to numbers on the tree.) Putting tree cores in
see-through plastic straws and then taping to a cardboard will help

keep them longer if liquid resin is not available. In any event,

keep the cores and labeled trees to use again. This eliminates the
necessity of reboring the trees,

NOTE: Mavbe yru can find and use stumps of trees that grew under a
variety of cor, 2tition influences instead of tree cores.
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minites Ve 1IN proups o W= 'Ol

Ubserve the tree core vour group hac hecen piven and record the foliowing
informatien: {See drawing of tree core to help interpret the tree core vou
rave heen piven,)

# Dark Rings From
Centor te Bark * Dark Rings Remarks About the Pattewrn
tAnorox, Ape) in last Inch of the Rings

2. When veur group has the above information, one nerson from the proup should
reeord this information on the blackboard or ecasel board. { Chart to be like
TASH Ty vart 2. )

DRAWING OF TYPICAL TREE QORE

| Qf"/))) 277)) })Wu;

last vear's growth

Hask € (Part 2) (10-15 minutas) Work in small grouns.
Record the following information about tree cores from the master chart.
{Instructor will provide the diameter information.)

+ Dark Rinps From ] Dismeter of
Contor to Bark Tree Trunk f# Dark Ringd Remarks About the

Lanprex, dge?d § (Cirele+ 3){in lLast Inc Ring Pattern

aostirns and discussions

1. " hat «imilarities do vou notice in the data about the trees?
2. “hat dAifforences do vou notice in the data abnut the trees”

- 26~



Task C {Part 3) (20-30 minutes) Work in small groups.

Set up an investigpation to {ind out reasvns for sceme of the differences
in the datas.

Select 2-3 trees from the list that show differences in growth
rate.

Which trees did you select? (Indicate by number)

Why did you select these trees?

Go with your group to the site of the trees you sclected for investigation
and do Part 4,

Task ¢ {(Part 4) {30-40 minutes) Work in small groups,

Collecting and Recording Data

Record your observations:

Interpryting Data

Record possible interpretations of the above data:

Summarizi Inves o
Write your group's summary below, inciuding:
what you were trying to find out;
what data you collected about itjand
what interpretations you made.
What other data would you collect about your investigation?

Questions and discussion:

1. Ask for 2-3 minute summaries from several grouns {as time allows).

2. What problems did vou encounter in this task?

3. What other data could you collect about vour investigation?

4. What does the informatjon tell us about the past events of this
environment?

3. Yow would vou summarize the major factors affecting the growth of this

forest?
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Tﬂih D {3C-40 minutes)

Lonk for evidence of change (natural and man-made) in the environment,
Record and £i1l oul other columns,

Evidence of Chanpes in Vhat Might Have Effect on the
Caused Them? 7_ Eqviyonment

Describe the way the area around you looked:

23 vears ago

Describe the way the area around vou might look:

25 vears {rom now

Quest jons and discussion?

1. What evidence of change did you find?

2. What might have caused this?

3. Vhat was the effect of (this change) on the environment?
Allow time for interchange of ideas between group members. The
same changes mav have been noticed, and there may be manv inter-
pretations of their causes and their effects.

4, Vhat do you think this area looked like 25 years apo?

5., Bow do you think this area will look 25 years from now?

Task E {10 minutes)

Describe in writing how vou feel about the changes in this e¢avironment.

- JR=



IV. INFERRING CHANGES IN A ROTTEN 1OG OR STUMEP

Find a rotten stump or log.
Questions and discussion:

1. What things about this stump give us clues about the past
events that have taken place?
2. What factors caused these things to happen?

Tack F (15-20 minutes) Work in groups or by yvourself,

NOTE: DO NOT TEAR THE STUMP APART! Discuss why,

What things are changing the rotten stump now? Record below:

*Living Things Effect on stump

M

*Non-Living Things EfngE on Stump

17

Quertions and discussion:
1. What cycles are taking place in the rotten log or stump?
2. In the space below, construct a diagram of one of the
cycles taking place in the rotten log or stumn.

Task G (13 minutes) Work in groups.

Construct a diagram of one of the cycles taking place in the rotten
leg or stump,
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V. TRANSFERRING THE PROCESS TU OTHER ENVIRONMENTS

wiestions and Discussion:

1. Vhat are some other things in this environment that could help us
further interpret the landscape and what can it tell us about the

-

lands »7  List on board.

<. Using one of the items listed on the board, or another vou can
think of, de TASK H,

iask H (30 minutes)

Describe in writing an alternative activity vou could have done to
establich » time sequence for the past events in this environment.

Jescribe in writing an activity you could do in a ¢itv environment to
establich a time sequence for the past events in the environment.

agtivity What it would tell vou about
past events Iin the ares

wexzribe an activity you could do in the area arcund your schocl to
vstablish A time sequence for the past events in the area.

soTivitey UVhat it would tell wvou about the
past events in the area
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Task 1 tGive b
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Construer 0 vt oh udine charceal “roem a campfire or fireplace.

(B TE oy ateeriale vill o he piven toovou ae o vou oanrh,

Er S

w4
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Sl oteg RN Aoards o the environment,

It can b oanvthinge that is significant about the area:

-
-4
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an i herestead, Tence, or bharn
A& ol o bhuiiiine, tranemicaion tower, or freeway
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rotten weedt - bhrovm gandelion leaves - green dandelion flevers - ellow
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19 vou're not in oty weons, INPRRVINE!
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2

bq

LIEY  sepin thi:s nart vhen abeut hall the neerle finich their cketch,

fask J Giwee thore o3 n crhailyd

VEe ovour cene
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Writee soeme thinpee,
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rites three netiem wepds ohogt o the o vtums,
woy2s that doerihe svicecars or changes teking nlace, or things
Lanmenings o )
slra - U3 woree) that telle hop the rtumy a7 Yeets the
cavivrenment . {A shyger to ceecribe it value or usefyl-

Y oo o oy b aphe e hen s ahogl the Slumay

thoat o ams Lo evervtiBiag o about the etumn,

coroarisen, onoanalegy, or svnonv)

title te vhat vou have ovritten.

v et the sramn oy

O

ERIC :

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

BEST COPY AVAILABLE

NCTE:  Pace the nreceding diveetivns to the necds of the groun,
Peonle shouldn't feel aressure vhile writine thiss=be carunl.
(It 's good e mention that thov mav Aot wish te write temething
for pyvery direction that is piven.)
Poview the directions new and thin for ~venle «til) thint inp,

Have neople read their writings if thev vish,
(uestion to think about!

In vhat wavs does this description show vour fee'inpgs and awareness
of the environment?

SUMMARY GUE STIUNS

1. What did we find out about the environment in our session todave
{ List on chart, if time rermits) )
2. Yhy are the<e things important to the wav we manage the eonviron-
ment?
3. How can we summarize our discussion? {or invesiigation)
(What are some big ideas that would sum un vhat we've juet saic?)
4. What rothods and nrocesses did we use in our investigations:

Describe in writing how vou feel about ocur session todav,

BEHAVI{ RAl CUTCCMES IN KNUVLEDGE

As a result of these activities, vou should be able to:

List at least three observations about the ¢ross sections v vided,
and infer possible reasens for cach observation,

Describe wvavs to set up an favestigation to find out more abeut the
above observations and inferences,

Set up an investipation (collect and record data) to {ind out reasons
for prowth rate differences in a given stand of trees,

Describe activities apoaronriate tn other environments fer internreting
the landscape,

Identifyv and lict at least three evidences of change in the envirenment
\ £ .

and infer the cause-and-effect relationshins of theose changec.

Construct a diagram of a4 ¢vele in a retteon stumn.,

- 3P



BEHAVIURAL CUTCUMES 1IN FEELINGG, AWARENESS, VALUES, AND ACTIUN

As a result of these activities, vou should be adble to!
Describe how veu feel about one change in this environment.

Communicate feelings of awareness bv constructing a sketceh of a
given object in the environment, using natural materials,

Communicate feelings, awareness, and values by describing in
writing the effect of a given object on the environment.

EQUIPMENT NEEDED

30 cross sections of trees
6 increment cores {(preferablyv in plastic) from numbered trees
30 hand lenses lopticnal)
30 nieces sketching paper
lab sheets
task cards
natural materials for sketching

This lesson plan was developed for use in teacher wnrkshops by:

Martha Nevland, Stevenson, Washington
Jeannie Williams, Salem, Oregon
Charline McDonald, Portiand, Oregon

it has been slightly revised by Dy, Alden C. Main, LSU Cooperative Extension
Service, Baton Royge, in November, 1972, It is sugpested by the writers that
¢ omtinuous revision take place by people who use the ideas,
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HOW TO TREAT CROSS SECTIONS OF TREES TO PREVENT SPLITTING, CHECKING, AND
VARPING

Soak fresh-cut disks in a solution of polyethylene glycol-1000,
Freshecut wood should be wrapped in plastic or immersed in water to
keep in green condition. 1f cross sections from dead tree trunks are
to be treated, they should be soaked in water two or three days befuore
treating.

To make a treatment solution, dissolve ten pounds of polyethylene
glycol in 4.8 qt. of water. U:e a plastic glass or earthenware con-
tainer for a treating vat. Metels react with the wood extractives
and discolor the wood.

After the disk is placed in the vat, it should be supported by a
few narrow strips of wood to permit free circulation of the solution
beneath the disk; it should be weighted down with a rock. Stones or
bricks can be nested in irregular or empty spaces to raise the solutien
level. Growth of molds, bacteria and fungi during the treatment can be
prevented by adding a small amount of borax.

1t takes about 10 days to treat a nine-inch diameter, one-inch thick

wood pine disk at room temperature. A hardwood disk takes about fifteen
davs,

Dry the disks for a few days in a warm room. The surface then may
be sanded. If the grit loads up with waxy sawdust, clean the sandpaper
with a wire brush. Tinish with a finer sandpaper. .

Disks may then be bleached by painting the wood with a solutjon of
two heaping tablespoons of oxalic acid crystals in a half glass of water.
After an hour or so, neutralize with a diluted solution of household
ammonia.

After drying for a day or so the disk nay be finished with a moisture-
cure-type of polyurethane resin varnish.
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A LESSUN PLAN OUTLINE FOR MEASURING SOME VATER QUALITY CRTTERIA

set the stage for this investigation by reviewing quickly wvhat will take place
in the allotted time. For example: In the next four hours we will investi-
gate evidences of aquatic life in this stream, jnfer stream temperature,

0, and pH from that life, and then check out our inferences through experi-
mentation. Ve'll determine the streamflow of the stream and discuss
ecological, social, and political concerns of using such water. (You might
want to read the behavioral objectives at end of lesson and refer to

them as an evaluation of the session.)

1. DETERMINING WATERSHED BOUNDARIES

Distribute maps of the area, one for every person,

Tagk A& (15 minutes) Work in small groups,

Find Creek on the map. Find your location.
Where does the water in this stream come from?

{Trece upstream to its source)
Draw lines around the boundaries of our watershed. (We're in the
Creek watershed.)

11. OBSERVING THE STREAM ENVIRONMENT

Assign Task B for recording observations of the stream environment.
Walk ro stream.

Tﬂik B (10-15 minutes) Work by yourself or in small groups.

As you approach the stream, observe and record your observations about
the stream environment (can be done visually and verbally):

Rlants

Animals

Alr

Rocks
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(uestions and discussion:

1. What did you notice about the stream environment ?
2. What plants were growing on the gravel bar?

3. Why aren't large trees growing on the gravel bar?
4, What did you notice about the rocks?

5. Where did you see the bigger rocks? The smaller?

111. OBSERVING AQUATIC ANIMALS
Questions and discussion:?

1. What did you notice about the water in the stream?

2. What do animals need to live in water?

3. Where would you espect to find animals in the water?

4, What guidelines need to be developed by our group as we collect
animals from the stream?
(Discuss what to do with animais to keep for observation, what to
do with rocks that are overturned, what to do with animals when
the session is over.)

Task C (30-40 minutes) Work by yourself or in groups.

Using collecting equipment {screens, jelly cups, etc.) collect as many
types of aquatic animals as possible.

Put them in the white dishpans for observation by the group. (Keep
the pan in a ccol place.)

Contact the instructor when you've finished, to receive the next task.

Note to instructor: ©Go from group to group to see how they're doing.
1V. IDENTIFYING AND RECORDING AQUATIC ANIMALS

Tggk D (20-30 minutes) Work by yourself or in groups.

Using the Golden Nature Guide Pond Life books and attached picture keys,
gnerally iden:ify the specimens you found.

List or sketch the animals you found below:

Description of where found ! T§be (name or sketch) No.




lnestjons and di scussion:

V.

1.

2.
3.
4,
S.

6,
7.

What animals did you find?

Compile a group list {(preferably on a chart). Each person should
racord the group list on his lad sheet.

Where did you find most of the specimens?

What similarities are there among the specimens?

What differences did you find?

What classification system could we use to classify the aquatic
animals we found?

What other life would you expect to find in this stream?

Would we be likely to find the same specimens in a different
aquatic environment? Why or why not?

PREDICTING WATER CHARACTERISTICS FROM AQUATIC ANIMALS FOUND

What were the things we said animals needed in order to live in the
water? (Review earlier discussion.)

ASSIGN THE FOLLOWING TASK:



Tagk E (15-20 minutes) Work by yoursel £,

Based on the aquatic animals you found, and the chart below in the
Analyzing Data Section, predict the following characteristics of this
stream:

1 predict:

The water temperature will be because
The air temperature will be because,
The pH number will be because

The dissolved 02 count will be______because

KEEP THESE PREDICTIONS FOR YOUR OWN REFERENCE.

Analyzing Data
pH RANGRS THAT SUPPORT AQUATIC LIFE

MOST AGID NEUTRAL MOST ALKALINE
1 2 3 4 s 6_7 8 9 10 11 12 13 14 {

Bacteria 1,0 13,0 J
Plants

(algae, rooted, etc,) 6,35 12, ©
Carp, suckers, catfish

gome insects 6,0 9,0
Bass, crappie 6,5 8,5
Snails, clams, mussels 7,0 9,0
Largest variety of

animals (trout, mayfly,
I stonefly, caddis fly)

DISSOLVED OXYGEN REQUIREMENTS FOR NATIVE FISH AND OUTHER AQUATIC LIFE

Cold-Water Ovganisms{including salmon and trout) (below 680)
Spawning..............,..e..7pmandabove
Growing and well-being + « « « « « = + « » s+ » » 6 ppm and above
Varm-Water Organisms {including game fish such as

bass, crappie) {above 68°)

Crowth and welledeing. « o « ¢« « =« « » ¢« o & « +» 2-3 ppm and above

TEMPERATURE RANGES(APPRUXIMATE)REQUIRED FOR GROWTH OF CERTAIN ORGANISMS:

uch plan e, many rish diseases.

Greater than 68° {(warm water) (1) Most bass, crappie, dluegill, carp,

catfish, caddis fly
Upper range Some plant life, some fish disenses,
- {55-68) {1) Salmon, trout
Lass than 68° Stonefly, mayfly, caddis fly, water

{cold water)

beatlas, atxidexa
Lower range Trout, caddis fly, stonefly, mayfly
w
1) Warm water doas not necessarily inaure fish disaases; they may de
present and can bs more abundant at higher temparatures than lower

temperatures, but because a stream is warm doesn't mean it is
disease-ridden.

R
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estjons and discussion:

Vi,

Iask F

1. As a group, discuss the range of predictions,
2. What criteria did you use to arrive at your predictions?
3. How can we test our predictions?

MEASURING AND RECORDING WATER CHARACTERISTICS T TEST PREDICTIONS

Directions to group:

We can test the predictions we just made, using these kits (Hach O, pH
Testing Kit or equivalent) {(Open up kit. Mention that instructions
are inside lid.)

There are lots of jobs to be done in testing {(clipping, squirting,
swirling, dipping, counting, reading, etc.), so make sure everyonec in
the group has a job to do.

Work in groups of 5-6 people each. Each group takes & kit, {(Send
groups to different parts of the stream.)

W=W£Lwﬂo monstrate the use of the kit.
Let them do it Th

is task could be taped somewhere on the water

test kit.)

(20-30 minutes) Work in groups of 4-6 people.
{This task could be taped somewhere on the water test kit.)

MAKE SURE EVERYONE IN YOUR GROUP GETS INVCLVED IN THE TESTING.

Using the water test kit, determine the water tempersature, air tem-
perature, dissolved oxygen count, and pH of the stream,

Record the data below: {also record predictions from Task E to compare)

Location of water sample]Time Temperature seable
{Edge or middle of stream)]Taken Water Air pH Oxygen {pom)

Ny et 1Ny ety Rct. Ny L
Prad.]Test] Pred JTest] Pred. jTest] Predic.jTeat

Questions and discussion:

Have each group report t! - sults of their tests to the entive group., Compare
Tesults, - :

1. What might ﬁccount {5v =ny differences in results from each group?



BEST COPY AVAILABLE

2. How did your test results compare with your predictions:

3. 1s it necessary to have sophisticated cquipment to determine
temperature, oxygen, pH,etc.? (Ve could use our inferences
made from the animals found in the stream.)

4, What can we say about the quality of the water in this stream?

5. What else would we nced to know to decide whether or not to drink
this water?

6. Under what conditions might we expect to get different test results
than we did today?

VI1.  MEASURING STREAMFLOW (Use if investigation is being made along a
stream.)

uestions and discussion?

1. What measurements do we need to know in order to determine the
amount of water in this stream? {(Discuss low to make different
measurements,)

2. Predict the number of people who could live off the water in this
sSLraam.

Jask & (45 minutes)
DETERMINATION OF STREAMFLOW

Instructions for collecting and recording streamflow measurements.

a. Measure and mark a 100-foot distance along a straight section of your
stream. If you can't find a 100 section, use 25' or 50°,
Throw & stick (2 or 3 inches long) in the water above the upstream
marker. Record the number of seconds it takes to float downstream
between the markers. Record below. Now divide the 100" distance
by the total seconds it took the stick to float between the stakes,

100 ftr,.> = ft. per second
{distance){total seconds) {no, of feet stick floated)
to float 100 fr. each second )

b, Find the average width of your section of the stream. Measure the
width of the stream at three places within the 100-foot area. Divide
the total by three to get the average width of the stream.

First measurement feet
Second measurement feet
Third measurement feet
Total feet & 3= ft. (average width)

€. Find the average depth of your section of the stream. Measure the depth
of the stream in at least three places across the stream in a straight

1iﬂﬁo

Divide the total by three to get the average depth of the stream.
First measurement feet
Second measurement feeat
Third measurement foet

Total feet & 1= fr. {averapge deprh)
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Task G {continued) {45 minutes)

d. Find the cubic feet of water per second. Multiply the averape
width, average depth and the number of feet the stick floated
each second.

fr.X fr.X =
Average Average Number of Cubic feet of water
Width Depth Feet per Flowing per Secend
Second

In order to find out the nhumber of people who could live from the water in
this stream, complete the following calculations:

X 7.48 =
Stream flow in Gallons in 1 cu. Gallons of water
cu. ft. per sec. ft. of water per second
X 60 _ = ‘ ‘
Gallons per Sec. in minute Gallons of water
second Per minute
X 1440 = 3 %200 Gals, =
Gallons of No. minutes Total gallons Amount of water Total no,
water per min. in a day water per day one person uses people whe
) per day could live
from water

in this st

*The average person uses about 200 gallons of water a day for home use. This

does not reflect each person's share of water used for industrial, public
services, and commercial.

Questions and discussions:

1. How many people in your community could live off the water in this
stream?

2. What would happen to this environment if we piped all the water out
of the stream at this point to your community?

3. 1f we were going to use this water, how much water should be left
to flow downstream. Vhy?

4, Does this stream always have this amount of water in it? Why?

5. What are some problems you encountered during this task?
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Vil. COMMUNICATING FEELINGS, AWARENESS, AND VALUES ABOUT WATER

Westions and discussion:

How important is this stream to us?

Tagk H (10-15 minutes) Work by yourself.

1. Describe in writing how you feel about man's effect on the
aquatic environment at this site:

Describe at least one action you can take in your everyday
1ife to help improve the way water is managed:

a) 1in your home:

b) in your community:

¢) 1in your consumer habits:

3. Descride the benefits of each action in #2.

SUMMARY QUESTIUNS

1., What did you find out about water from ouyr investigations today?

2, Vhy is water important to the ecosystem?

3. How can we summarize our discussions and investigations?

4. Vhat methods and processes did we use in our investigatjons
today?

Describe in writing how you feel about our session today.
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BEHAVIORAL QUTCUMES 1IN KNUWLELGE
As a result of these activities, you should be able to:

Identify the boundaries of the Creek watershed
on the map provided.

Using the list of aquatic animals found and the water interpreta-

tion charts provided, predict the pH, temperature, and dissolved
oxygen count of the stream.

Demonstrate the ability to test the above predictions using the
water testing kit,

Measure the cubic feet of water per second flowing in the stream,
and determine what size community of people could live off the water
in the stream. -

Describe three ways this stream is important to the surrounding
environment. “

BEHAVIORAL OUTCOMES IN FEELINGS, AWARENESS, VALUES, AND ACTION

As a result of these activities, you should be able to?

Describe in writing how you feel about man's effect on the aquatic
environment at this site.

Describe at least one action you can take in vour everyday life
to help improve the way water is managed:

a) 1in your home
b) in your community
¢) in your consumer habits

Describe the benefits of each of the above actions.

EQUIPMENT NEEDED: {(for a class of 30 people)

4 water testing kits (Hach Co. 30 jelly cups 30 maps of the area
or equivalent) 30 hand lenses 4 50' or 100' tapes

4 thermometers 15 Pond Life books & screens loptional.

4 white dishpans (Golden Nature magic markers

30 sets of lab sheets Guides) chart paper

This lesson plan was developed for use in teacher workshops by:
Diane Brownfield, Milwaukie, Oregon Fred O0lin, Port Orchard, Washin
Jim Unterwegner, Randle, Washington Cliff Nelson, >eattle, Washingtc

Charline McDonald, Portland, Oregon

The lesson plan was revised slightly to fit Lo ng go 1
by the writers that continuous revision take place by people who use the ideas.
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BEST COPY AVAILRBLE

LESSUN PLAN CUTLINE FOR INVESTIGATING ENVIRUNMENTAL HARITALDS

Set the stape for this investigation by reviewing quickly what will take
place in the allotted time. For example: In the next four hours we will
{nvestigate several environmental habitats; infer how animals it into foud
chains and energy cycle, and how they are important to the environment;
record changes in habitats and discuss what we can do as citizens to improve
the biological interactions in our environment., {(You might want to read

the behavioral objectives at end of lesson and refer to them as an
evaluation of session,)

1. OBSERVING AND MEASURING ANIMAL SIGHTING AND EVIDENCES
Questions and discussion (10 minutes)

1. What animals would we axpect te {ind living in this area?l
{vertebrate, invertebrate)

2, What are the needs of these animals?

3. What are some names of the places vhere animals live?t

4, Where would you look for animals around here?

5. Describe and pass out TASK A and B cards.

(30 minutes) Work in small groups

1. Explore as many places {environments or habitats) as you can
from ta , and recerd animals that
you see or any evidence of animals. As vou inventory the
animals or thelr evidences, figure vut some wayv of recording
amounts of evidences and animals seen,

Look for the list evidence {signs) of animals (partly consumed
foods, excrement, homes, bird nests, feather, ctec.).

Ubserve and list different habitats for wildlife in area,.
(Grass, cultivated field, hedges, swamp, etc.).

Observe and list animal foeds in areas,




HARITAT INVENTURY ANo COMPARISGN

(30 minutes) Work in amall groups

Task B

Select three different habitats and cnmpare.the number of animal
orpganisms and the characteristics in each.

Habitat 1 Habitat 11 Habitatr 111

Characteristics Characteristics Characteristics
of Habitat 1 of Habitar 11 of Habitar 111

Questions and discussion 3

1. What animals did you find in each habitat?

2. VWwhich habitat had the most animals? Vhy?

3. What were the characteristics of each habitat?

4., What could account for the differences and similarities of the
habjtats?

5. What factors made one habitat more desirable than another?

6. TASK_C

{15 minutes)

Build a food pyramid showing the comparative amounts of animal and
animal evidences seen.

Questions and discussion:{15 minutes)

1. What did you find?

2. How many habitats did you investigate?

3. Which animals around here have the largest habita., the smallest:
4, VWhat was the largest group of animals found?

5. What do you think their main function in the environment might be?

Discuss terminology and definitions of herbivores, carnivores, omnivores,
decomposers.

Passg put TASK D
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Tﬂik D {10 minutes)

List the animals you have seen or their evidences in the appropriate
places in this diagram. Put in arrows. Yhat other words an. ways
can you think of to illustrate a similar cycle?

Ligh@ Plants

Nutrients Herbivores (plant eaters)

Decnmposers
(bacteria-fungus) Carnivores {(meat caters)

What would hapnen if one group were eliminated?
1f group were eliminated, 1 think the following would
happen:

Questions and discussion: (5 minutes

1. What is the function of each part of the energy cycle?

2. What would happen if the decomposers were removed from this ecosystem?
3. How does the energy cycle relate to a food chain?

4, VWhat is a food chain? {(Who eats whom?)

Pass out Tagk E.

Iagk E (10 minutes)

Construct a 5-stage food chain using specific animals seen so far.
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11. UBSERVING AND RECUORDING CHANGES IN ANIMAL HABITATS
Questions and discussjon:{l0 minutes)

1. How did your food chain relate to the energy cycle in Task D?

2, What is difference between food chain and food web?

3. Look at your food chain and see if you can construct a wed
out of it,

4. What evidences of influences can you name that have affected
this environment?

Pags oyt Task F

Task F {20 minutes
p .= —

Describe in writing, three influences that you observed that
have changed the habitats in this area, and the cause-and-
effect relationships that occurred.
Consider:
a. Evidence of change; i:nfluence that made it.
b, What area probably lcoked like before change
occurred, and animals that lived then,
c. What area looks like now, and animals that live
here.
d. How the change affected the habitat, and animal
species that did and do live here.

Questions and discussion {10 minutes)

1. Have individuals read their descriptions, and compare different
descriptions,

2. VWhat evidences did you find that show man's influence in this
area?



BEST COPY AVAILABLE

111, CUMMUNICATING FEELINGS, AWARENESLS AND VALUR ARUT THE ENVIRUONIENY

Tagk 6 (10 minutes)

Describe how vou feel about man's effect on one animal habitat
vou observed.

Questions and discussion:

1. Discuss results of #6 with preup,
2. %hat are some thinps that man has e 1o atfeet the
efficiency of the energy cvele?

Tagk H {15 minutes)

Describe in writing three things vou can dn in vour evervday life
to make the enerpy cycle more efficient and cause the least amcunt
of harm to the ecosystem,

Select the one you think would be your best contributjon, Describe
the benefits of this action.

a. Where you live
b. In your consumer habits

D s of T H
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5 ar yestions

1. VWhat did we {ind cut about animals in vur field study session
today?

2, VWhy are animals important in the ecosystem?

3. How can we summarize our investigations today?

4. What processes and methods did we use to find theoe things out?

5. Which of the behavioral outcomes did we accomplish in this
session? (Read and discuss)

Describe in writing how you fecl about vur sessjon today,

BEHAVIORAL UUTCOMES IN KNOWLEDGE

ldentify and des~ ibe six different animal habitats,

Construct a diagram of an energy cycle, using the evidences and
sightings of animal life observed at the site.

Describe at least four cause-and-effect ‘relationships of the role
of the decomposers in the energy cycle.

BEHAVIORAL QUTCOMES IN FEELINGS, AWARENESS, VALUES AND ACTIONS

Describe how you feel about man's effect on one animal habitat
observed at the site.

Describe thrve things you can do in your everyday life to make the
energy cycle more efficient, and cause the least amount of harm
to the ecorystem where you live and in your consumer habitats,

This lesson plan was developed for use in teacher workshops by:
Pete hinds, Milwaukie, UOregon
Ernie McDonald, Portland, Oregon
Russ Hupe, Olympia, Washington

The lesson plan was revised to fit louisjana conditions. It is sugpested
by the writers that continuous revision take place by people who use the
ideas.
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A LESSUN PLAN FOR SOIL INVESTIGATIUNS IN LAND USE PLANNING

Set the stage for this investigation by reviewing quickly what will take
place in the allotted t.,me. For example: In the next four hours we

will develon some skills and apply them to collecting and interpreting
data about the soil environment and then apply that data to making some
decisions about what the best uses of this land might be.  (You might
want to read the behavicoral objectives at the end of the lesson and retecs
to them as an evaluation of the session.)

1. DESCRIBING SelL

When you first meet the group, have them sit down and do Task A:

Iask & (5 minutes) Work by vourself.

Write a description of soil (use vour own words)
Keep this description for vour own reference at the end of the session,

11. OBSERVING AND RECORDING THINGS IN THE SCIL
Distribute Tasl. B cards and have class work in groups of 3 or 4 and
report findings in 15 minutes.

{15 minutes) Work in small groups.

Predict what things you will find in the top few inches of this
forest floor. List your predictions.

Stake out an area 2 or 3 feet square on the forest fleoor and sift
through the top three inches of the soil, recording the evidence
of plants and animals you observe.

Name or Descriptior
of Item in the Soil Quantity Possible Effect on Soil

{Continued)
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Igsk B - {continued)

The following three terms are used to desceribe orpanic matter at

the top of the soil--ljittexr, duff, humus. Trom your study,
complete the following chart:

Term and definition Describe the. feel parts of plants and

1.ist the identifiable

animals you found

Litter things on surface)

{identifiable dead

Duff {partially decomposed
organic matter - compacted)

lalmost completely
decomposed non-
!dentifiablc organic
matter)

111.

Questions and discussion:

1. What did you find?

2. When would vou expect to find more organisms? Different organisms?
3. How do the organisms vou found henefit the s0il?

4, Vhat arve some reasons for odors in the soil?

DEVELUYING THE SKILLS TO COLLECT SO1L DATA

Questions and discussiont

1. Move group around to the soil profile.

2. What can we see as we look at this cross section or profile of soil?

3. What are some things that would be important to find out about jit?
(Accept all comments)

The observable characteristics of color, texture, structure, tcmnera-
ture and the acidity or alkalinity (pll) of a soil are indications of
some soil conditions important in land use planning.

Ve are going to collect and record some of this information.

For the next few minutes we will stay together as a group to
develop skills in collecting soil data. After that, vou will be
working on your own.

Note to instructor: Quickly (10 minutes) go over the techniques for collecting
the data with the participants. This instructional session is extremely import

The participants will use the skills they develop in this session when they
collect data for the micromonolith.
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Examples: {not necessary to discuss in this order)

1,

2-

Snil lavers (horizons)

Mark where the soil changes color and locks. Manv soils have
three major lavers or horizons; i.e. ton soil, subsoil, and
parent material. Because soil formation has many variables, you
may find more or less. {Measure and record the depth of each
major layer.)

Color
Describe and record the texture of each major layer.

{Have participants pick their own description of color,)

Texture (How the soil feels)
Determine and record the texture of evach ma jor layer.

Texture is determined by feel. Use these broad categories.
Cearse - sand and loamy sand.
Medium - leoam, silt loam, silt, and sandy loam.
Moderately fine - silty clay loam, clav Y -um, sant'y clay loam.
Fine - clay and silty clay,

Soil samples should be moist, not wet. To estimate texture by
feel, the following is recommended:

1. Moisten a sample of soil the size of & marble. Use just enough
water so that the sample has about the consistency of workable
putty,

2, Hold the sample tetween the thumb and forefinger. Then gradually
press the thumb foward, forming the soil into a ribbon.

3. If a ribbon forms easily and remains as a long flexible ribbon,
the sample is probably clay or sjlty clay and would be termed
fine in texture., Soils in this group are sticky and plastic.

4. If a ribbon forms but breaks easily, barely sustaining its own
weignt, it is probably a clay loam or silty clay loam and would
be termad moderately fine. Soils in this group are moderately
sticky »nd plastic,

5. If a riboon is not formed, che sample is probably a loam, silt
loam ~r ,and. This would place it in either the coarse or medium
grouping.

6. The next thing is to decide if there is s predominance of either
sand or silt, If there is a marked gritty feel and a lack of
smoothness, sand likely predominates and the soil would be
termed coarse.

7. ¥t there i5 a lack of gritty feel and there is a smooth talc-like
teel, silt predominates and the soil would be a silt loam
termed medium in texture,

8. If there is a slightly pritty feel, yet fairly smooth, the soil is
probably a loam and would also be included in the medium grouping.
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Note:

Have samples of sand, silt, and clay in cans,  Have sarticipanls oractice ‘

with these samples to find out what the textures feel li¥e before determining
textures of the =oil profile.

4, Tempergture
Determine and record the temperature of cach laver, Plant's pgrowth

depends upon soil temperatures during the growing season. Find nut
your prowing season before lesson,

5. pH lacidity or alkalinity)
Determine and vecord the pH of each major laver., Plants need many

soil nutrients to grow well. The degree of pH affects how plants grow,

Note to jnstrucior: Dmonstrate how to use pH kit in front of whole
group. Use some fareipn material like cipar ashes. Mention not to
compact the samnle in the porcelain dish, use just enovugh pH rcapgent
to sarurate soil sample, match color at the »dge of the snil sample
and porcelain dish with pH color chart.

1V, CUNSTRUCTING A SUIL MICROMCNOLITH

We are going to use the skills we just developed to construct a soil
micromonolith, {(Explain: a micromonolich is a small cross section of
this profile. You can make one by just sketching the layers on the pro-
file tketch in Task C, or putting samples of each layer in a baby food
jar, etc.)

Notice there is a place to check or record the data you collect, and a
lace to sketch what the soil looks like,

Task C (20-30 minutes) Work in small groups or by yrurself.

Using the skjlls you have just developed, and the available equipment,
construct a soil micromonnlith of this soil profile.

Record your observations on the soil micromonolith lab sheet.

You may want t~ make a micromonolith using the cards and jellv cups;
if seo, ask your instructor,

Vhen finished with this task, report to the instructor to receive

Task D.

Air temperature 3 ft., above soil surface

Air temperature just above soil surface

Sketch your soil profile, label the lavers or horizons,and record the
data.



PROFILE SKETCH
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DATA

Contents of material above seill

,Depth " to v,

Topsoil:

Texture:

—— Y

present)

, Medium , Med. Fine

Plant Roots Visible

Depth " to ", Color

Sand s Silt » Clay

v

0
pH s Temp. F

! l

Record below the same information
above for the rest of the layers.

Describe type of rock in the bedrock (f




Vo AJALYZING YUUR SULL OATA

Task D (20-30 minutes) Work in small groups or by yourself,

Use the soil data you collected and the following tables to answer

the following questions:

E of Soil Depth on Plant Growth and Vater Storage

Deep Soil (over 43") Excellent water storage and plant prowth
Mod. Deep Sonil (20"-42") Good water storage and plant growth
Shallow Seil (20" and under) Poor water storage and nlant growth

W

The potential of my soil for water storapge and plant prowth is:

excellent 200d poor

Why?

Some Relationships of Color to Soil Conditions

Top Soil Dark Mo D Lipht

Condition (dark grey, brown| (dark brown to yellow- |(Pale brown,

to black) brown) to yellow)

Amount of organic
material Excellent Good Low
Available Excellent Good Low
nitrogen
m

Subsurface Soil Color (B Horizon) Condition

Yellow, red-brown, brown

Vell drained soils

Mottled grey

Somewhat poorly drained soils

Dull Grey

M

Poorly drajned, or water-
logged soils

a. What can you say about the amount of organic material based on the

color of the top soil, or A harizon?

b. What can vou say about the drainage in the B horizon, based on

color?

c¢. What can you say about the water table based on color of B horizon?

M
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ing canacity ONSeNess o

Coarse Loose to verv loase
Medium Gond to oxcellent Gond
Mod., Fine Good to Liph Good
Fine High Tight

My sojl texture

Topseil (A)

Subsoil (3)

1 4.5 6.5 7 8.5 14
). i ? i

i L
(1 to 4.5 is toe acid (Most plants do (8,5 to 14 is too alkaline for
for most plants) best here) most plants)

Example of plants in pH range:
pH 4,5 - 5.5: camellias, azaleas, ferns, brosm sage
pH 5.5 = 6.5: most forest tr 25, snapbeans, (otton, mustard, soybeans
pH 6.5 - 7.5 clover

Using the pH ranges you recorded and the table, "Examplas of Plants in pH

Range,' complete the following chart:

Some Plants That Could Grow Here Some Plants Actually Observed
Besed on the pH and Chart Growing Here




Task B

Dete
1.
2.
3.
4.

S.

rmining the Slope of the land

Select a place that represents the averape slope of the land
being studied or take several measurements and averape them,
Place one end of a 100" stick on the slope vou want to measure,
Hold vutright to be about level.

Place a level or jar with some liquid in it on the outright
stick. Raise or lower the stick until level,

Measure the number of inches the free end of the stick s off
the ground.

The number of inches is the slope of the land in percent.,

Jar of water

8\0?3
If vou use a different length stick, then
correct by using the conversion table below.

Conversion Table

Length Stick No. inches the end of Multiply by % land
Used the stick is above the conversion factor
ground
————— SN DRSS S
loon x 1 -
5 n X 2 =
25" =
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LAND USE GHART

This is a chart for soils in one kind of land, climete and plants. Uther
areas may require a different set of criteria,

Erosion | Sail
Apricultural Uses Slope | Hazayd | Depth |Drainags | lexture
Farm crops-cultivation Well Loam or
good soil mngmt, practices 0-1% None Leep drained silt leoam
Farm crops-few to several Slight ;
special cultivation to Mo, Somewhat Sandy Joam
practices 1-5% moderate] deep poor or silty clay
Uccasional cultivation
many specjal practices 5+12% | Severs shallow | Poor sand or clay
Pasture, timber growing, sandy,
woodland, wildlife, no Veryv Deep to | Well to silty, clayey
cultivation machinery 12-30% | severe shallow | poor or rocky

None to Jeen to Excestive
Wildlife, recreation All extreme | shallow | to poor All

The most limiting soil factor will determine the best agricultural use of the
land,

Occupancy land uses by man

Man's valued uses of land have demanded criteria, in addition to apricultural
uses, to determine proper management practices for living on the land. (Ex-
amples of others include: prescripticns for aesthetic management, soil

site indexes for growing timber, criteria for greenbelt ., eotc.)

Some Uses & Factors Affecting Slight Moderate Scvere

Uses Limitation Limjtation Limjtnation

Roads and Streets
Slopes 0-8% 8-15% Uver 15%
Depth Over 40" 20- 40" Less than 20"
Drainage Well somewvhat Poor

Building Sites
Slopes 0-8% 8=15% Over 15%
Depth Over &O" 20 40" Less than 20"
Drainage Fell Somewhat Poory

Septic Tank Filter Fields
Slope 0-8% R-15% Over 15%
Depth Over &° Lep? less than &
Drainage Well Somewhat Poor
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Some Usey and Factors Affecting

A

Uses

Picnic and Camp Areas
Slopes
Drainage

Slight
ijj;ntjnn

0=-87%
Well

«50.

Moderate
Limitatiun

B=13%
Somewhat

:;t\\)'\ re

limitation

Over 154
Poor



T

Task £ (20 minutes) Vork in small groups.

Using the data from Task D, Task E, and the land-use chart,ansver the
following questions:

According to the agriculture and occupancy land-use charts, this land
could be used for!

Agricultural use:?
(1ist and explain why)

Occupancy: (yes or no and with what limftations)
Roads and streets
Building sites
Septic tank filter fields

Picnic and camp areas

1 feel the best uses of this iand would be: (justify your answer)
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Wwestions and discussion:

1. How have you classified this land?

2. Based on your observations and the data you collected, do you feel
this land is being properly used?

3. In your estimation, have man's activities affected the classification
of this land?

4, Could man improve the capability of this arca? How?

S. How could man reduce the capability of this area?

(10 minutes) Work by yourself,

Using the words from the data you collected and recorded on the soil
micromonolith card, write a description of the soil in your soil study,
Compare the description with the one you wrote at the beginning of the

session,

Questions and discussion:

1. What are some factors that contribute to soil formation?

2. VWhat evidences of geological changes have you noticed in this area?

3. What other factors might affect uses of the land? (climate, growing
season, needs of community, economic, past history of uses, etc,)

V11, COMMUNICATING FEELINGS, AWARENESS, AND VALUES ABOUT SUIL

Iggk H (10 minutes)

Describe what you can do to improve the use of the soil: In vour backyard
In your community

Ask for individual descriptions and have group discuss. Relate comments
to questions after ITagk F.

WVhat types of community action can we take to identify and help solve soil and
land management problems in our community? How do these relate to zoning laws,
planning commissions, local and state political discussion-making?

Take this data or processes of collecting data and identify a local land-use

problem and develop a simulation game similaxr to the Centaer Place game. (Uee
Lesson Plan Qutline for an Environmental Land Use Simulation Game.)
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SUMMARY WGBS VIUNS

1. Vhat did we find out about the environment in our study todayvs

2. How are soil characteristics important in cnvironmental manapement?

3. How can we summarize our discussions and investigationst

4, \hat processes and methods did we use in vur investigatinn today?

5. Let's review the behavioral outcomes for this session to see if we
achieved our objectives., {(Read list and have group comment,)

(Peint out that the evaluation and testing was built into the
task-oriented jobs that demanded the lcaraer to do something.)
Distribute lesson plan outlines and other materials,

Task 1

Describe in riting how you feel about vur session teday.

(Evaluation)

BEHAVIORAL GUTCOMES IN KNOWLEDGE

As a result of these activities, you should be able to?

Describe 3 ways in which the liviag organisms in the top part of
the sofl affect the soil.

Construct a8 soil micromonolith of an assigned soil profileg determine
and record texture, structure, pH, temperature, and color of each
layer.

Construct a written description of a seoil you studied, using the
words you recorded about that soil on vour micromonolith,

Demonstrate the ability to determine the best uses of the land in
this arca, using the data from your soi) micromonolith and the land
capabhility charts.

Describe three things that man does to determine the proper management
of the soil resource,

BEHAVIORAL OUTCOMES IN FEELINGS, AVARENESS, VALUES, ANL ACIIGN

As a result of these activities, you should be able to:

Describe how you feel about man's effect on this soil environment.
Describe how you feel about man's effect on the soil enviromment where
you live.

Describe what vou can do to improve the use of the seil:

in your backyard:
in your community:
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EtUTPMEND NEROED:  (tor a class of 10 peonle)d

tda Motte soil p!! kits 100 jelly cups et ids b ontanders

I micromenolith cards 3 soil thermomoters 1 box staples
H tape measures 2 #1C cans of water 2 shuvels

30 sets of lab sheets IO hand lenses 3 yardsticks
3 sticks (50" ar 100" long) } baby feod jars, '~full of water

labels to differentiate seil horizons

fhis lesson rlan was developed for use in teacher workshops bve
thyllis Enper, seattle, Lashingpton
LBave Kennedy, Ulympia, Washinpion
Jon Cannard, Vancouver, Vashington
Ernie Mclonald, Portland, Urepon
Grovpe Lite, Hillshara, Grepon

the lesson plan was rovised to £it Louisiana conditicns, Tt is supgested
by the writers that continucus revision take place by people who use the
ideas,

-
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LEADING CHILOXREN IN THE CUT-UF-DUORS

Before going cutside

Prepare yourself -

Have an objective.
Know the subject or activity you plan to use,
Be familiar with the area you will be usinp,

Prepare your students -
Create an objective. (What, Nﬁere, Yhy?)

Build antjicipation,
Familiarize them with any skills, needed.

Durinp the outside activity

Keep ctudents behind you when
"walking to acrivity site,

Use silent nund signals for

control, (Reised hand for
quiet, ctc.)

K .22 po ‘ A
. 7 .Q:ﬁi',
[=r} Y ‘ ‘ s
Establish a base from which £ ~? A‘ A R
to operate, i \ Y 5.; [

Divide children inte several
small groups with individual
assignments, if apnropriate,

Be sure children understand vhat they are to do.

(-




Une all scenses.

Take advantage of unexpected
opportunities.

Encouvag» discovery.

Relate activities to whal children
are familiar with.

Be spontaneous.

‘Sel a time limit for activity. (Jignal end of time with
non-verbal sipgnal such as a whistle,)

Watch the length .

Be prepared for surprises!
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THE SCHOOL S1TE

For the purpose of this manual, consider your schoul site to extend
beyond the actual school propertv and the fence that may surround it,
Think of the schoel site as including the immediate neighborhood and
its many resources. Listed below are some of the more common areas
and their rescurces that you may find near your school. Perhaps your
site has other resources which will suit your needs even better than
these. Use your imagination and ingenuity. The children know the
area well, Ask them for suggestions.,

i, School site

a. Grass or lawn arcas

b. Blacktop areas

c. Trees

d. School buildings

e. Storm gutter and feaces
f. Sidewalks

g. Flower beds and bushes
h. Litter

2. Nearby pla;,ground, field, vacant lot, or park

a. OGrass play area
b. Landscaping

¢. Litter

d. People

3. Neighborhood strect

a. Houses and yards

b. Trees and grass parking strips
C. Streets and sidewalks

d. Gutters

e. People

*

4, Business district

a. Grocery store
b, Drug store

C. Service station
d. People
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5. Cemetery

a. Grounds (grass, trees, roads, ctc.)
b. Headstones
c. Wildlife

6. Overlook (view of city, lake, or other resource)

The activities listed in this manual have been chosen to fit the above

type resources. In a few cases & particular type of resource is recommended,
but for most activities you are free to choose the resource that you find
most convenient or appropriate.
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CUMMUNICATIONS UNIT
Lesson Suggestions

The pre-site lesson might center on the many different kinds of commu-
nication: animal and human nonverbal communication; human languapes,
oral and written; and the preat variety of invented languages (deaf-
and-dumb sign languages, espionage codes, etc.). How are these varieties
of communicatjons similar? Why do we need to communicate? How does our
environment communicate with us?

The outdoor lesson can be a look-and-listen research nroject, directing
the students' attention to the many kinds of communication that are
transpiring at the site. These should be nonverbal as well as verbal,
animal as well as human, from nonliving as well as living objects.

Example:

Discuss with the children how they learn by reading books,
and suggest that they can "read" the book of the outdoors
by using all of their senses. Then help them organize
their experiences in relation to each of the senses.

Have each child put headings on five small sheets oi paper --
one for each of the five senses -- and allow time during an
cutdoor experience to jot down the learnings gained and
communications received from each method of observation.

Learning by tasting should be done under supervision. It
may be eliminated entirely or suggested as something to do
at home using familiar foods.

Later, encourage the children to take time to insert descrip-
tive words in their notes to tell more about their sensa-
tions. The record of the class may be combined on a chart

or charts,

This same activity can be tried at two different seasons and
the results compared.

The post-site lesson back in tHe classroom can explore the
many factors that hinder good communication,

nestions for Student Discussion:

How many ways can one pick up environmental communicatinns (secing,
hearing, touching, smelling, tasting)?
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How many different feelings do the physical perceptions of the envivonmeat
convev to the aware ohserver (pleasure, jov, thoupghtfulness, fear, hope)?®

Hiw many differrent scunds can be heard on the sitel o sre thov alil ol
How are they different? How can they be identified? Vhat emotions do they
suppest?

Do inanimate (vegetable and mineral) objects in the environment communicate
with us? How?

Yhat danger signals can you read from the environment which tell you the
land has been misused?
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Pr {ci List

In activities outdoors, encourage the practice of good listening habits:
attention, anpropriate response, and readiness to ask nertinent questions,

Seek to provide a well-understood signal for beginning to listen (even
little children can understand and respond to a raised-hand signal),
surroundings that are conducive to listening, and a voice quality or
volume of sound that everyone can hear.

On even a short trip in the outdoors, at least a few minutes can be
well spent in just listening. OUne way to make the development of
listening skill dramatic is to have the group of children stand with
eyes and fists closed. Then a fist may be opened, one finger at a
time, as sounds are heard.

Perhaps at first only cne or twe sounds wil' be heard in the brief
period allowed; but as training in listening is continued, the children
will develop the ability to hear more sounds in a very few minutes.

Discussion can lea. to the limitation of sounds that are heard but not
recognized, This, in turn, will lead to more alert listening and more
personal interpretation of the sounds heard every day.

De b L0 Wri

Have each child listen carefully to sounds in the ocutdoors. Then have
him write in his own words the best phrase or short description that
will convey to others what each sound is like to him and the impression
it makes on him. He should strive to increase not only his awvareness
of sounds, but his power of communicating and intepreting --conveying

a feeling or a mood as he describes the sound.

For example, a bird's call might impress him as "a shrill scream, warn-
ing of danger hiding in the mysterious green unknown, high above the
floor of the forest." Or the bird's call might be "a brooding note of
sadness echoing over the otherwise silent enchantment of the darkened
woods . "

Sounds may be twigs breaking under foot, the scurrying of small
animals, rain, the movement of leaves in the wind, water trickling over
rocks -- these and other sounds provide oppor.unities for practice jn
description,

Each child should come to recognize creative writing as uriting that
provides a vivid portrayal of impressions, .t is writing that conveys
a personal 'coloring" and feeling that make others sense and feel and
react in the way that the writer wishes them to.
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ilave the children compare their descriptions of sounds, Help them to
Bole and to anorocfote words or phrases that are especially ef fective
in conveving tmnressions and feelings, And point out she diffopencoe:
in the impressions that the same sound may make on different people.
Above all, lead the children to see that in gaining word powver they
are gaining puwer to transmit their thoughts and feclings to others
and thus to influence the ideas and attitudes of other people,

Roview the five senses. Find a natural item on or near the school
grounds, Using the five senses, write a riddle describing the object,
1t may be a rhyme or prose.

Example: This object is about the size of a small child's fist, It
feels something like a scouring sponge, but it smells better than that .,
1t smells like warm straw, and crackles when 1 squeeze it by my ear.
It's sort of a vellowish-green. 1 didn't want to taste it. Vhat is
it? A fir cone.

Taking a "Martian Viewpoint

Have the children pretend that they are scientists from another planet

who have just landed on earth. They are to try to describe an odbject
(tree, shrub, flower) so that another scientist from their planet could
identify the same object. However, they are not allowed to use the words
that we commonly associate with such objects =-trunk, stem, leaf, flower,
root, bark, and so on. They are to substitute descriptive wnrds or phrases
such as "three Martians high," "flat like a sheet of metal," "slender as
the antenna of our space ship.”

After the children have finished thejr descriptions, have them exchange
their papers within their group. Then let them try to find the object

using their classmate's description, This can be done individually or

as a group,

Co F of Aw \'/ T W (c )

While outside on the school site, or after & trip outside, ask children
to describe a particular object in the following manner:

Write two descriptive words about the object
(Words that tell wha" it looks like)

Write three action words about the object
(Words that describe processes or changes taking place,
or things happening to it)

Write a short phrase (4«5 words) that tells how it affocts
the rest of the environment. (A phrase to describe its

value or usefulness or g phrase describing any thought you have
about it)
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Urite one word that sums up everything about the object
(A word that supgests a comparison, an analogy, ota
synonym)

Optional:
Now, if you wish, go back and give a title to what you
have written.

Congratulations. You have just written a cinquain (five-line poen),

Note: Pace the above directions tu the needs of the group. Ueople
shouldn't feel pressure while writing this =--be casual, (lt's pood

to mention that they may not wish to write semething for gvery direction
that is given.) Review the directions now and later for those who are still
thinking.

Have neaple read their Cinquains if they wish.

Qestions to thi ¢ about: In what ways does this description show your
feelings and awareness of the environment?

Mak pls N T

A temporary nature trail on vour school site, with descriptive trail
labels written by individuals vho have traveled the trail, might be marked
out with a series of two-sentence or three-sentence descriptions of
interesting sights. Each description could be mounted on cardbeard

and attached to the object for the pecple followvineg the trail to read.

Using "Living labels' to Mark Trajls

1f the class needs oral languape cxperience, each child might be a
“living label" for a tree or some other cvbject and be stationed near
it to give oral information about it when asked. Another class, as
guests, could be divided into small groups to stop with their guide to
"reed" each lsbel.

List _and Clasgjifv Desc Vords

List five or 8ix adjectives that might anply to ohjects seen, heard,
smelled, felt, or tasted. Have the children copy the list and use {t
as a basis for discoverjes of natural objects found on the school site

to which the adjectives would apply.

A combined list of the objects tu which each adjective minht be apnlied
could be made. For example: ‘

Soft -- moss, dandelion 'parachutes,” fog, piles of clouds,
steps of an ant.

Rough =-- elm bark, pravel road, wind, chatter of a squirrel

Sharp -~ wood smoke, pointed grass, blue jay's scream,
locust tree thorn
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Interpreting Scunds in Your Environment

Listening to and internreting the varietyv of animal and human sounds
will help to accustom children to noticing the varicus moods expressed
i music,

Have the children answer questions such as the following: Ts the uren's
song a happv one? Vhy do you think so? huw does it differ from the
warning cry of the blue jay? “hy is the chatter of a squirrel or a
chipmunk often called "“scolding™? How do the soft sounds that birds
make at twilight differ from their hungry twitterings?

Encourage the children to listen for other sounds of living creatures
and to try to interpret the mood and feeling being cxpressed.

N [ "W n

Provide children with a small bag. Let them find as many "nouns" around
the school grounds as they can in a certein amount of time. Tell a story
about cne of the nouns,

Seel L 8

Use the child's interest in pretty leaves to help him gain readiness
for reading. Foer the less mature children, matching leaves of quite
different colors may be a step in readiness. Uther children can be
taught to see the likenesses and differences in shapes.,

Un a walk near the school, have each child in the proup collect two
(later three or four) different leaves (elm and maple, for example),
Play a game of "Simon Says" in which the leader holds up one leaf and
calls, "Simon says, 'P~ld up a leaf like this.'"

Later, children will be ready to note that the lcaves of a trce are of
similar shape, but of many sizes. The matching may then include twe
things to think about -- a large {(or small) leaf that looks like a
certain small (or large) one,

rAD
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GENERAL SCIENCE

Blackton Activities

Wildlife:

l. lLoock for insects that live on the blacktep.
2. Look for insects that visit the blacktop.
3. look for evidence that indicates other animals or birds have been

here.

4, Place food in certain areas on the blacktop and check the next
day.

Plant:

1. Look for evidence of plant life.

2. Discuss what will happen as blacktop gets older if you only have
new blacktop. 1f there is an old blacktop area, compare the new
with the old.

c NR " 3 }I

The school grounds may provide several different kinds of "regions" in
miniature -- areas covered with grass and vegetation; dry, rough,
grassless areas on a playgrouvnd; sections of moist carth always in the
shade; and other regions. Have the children sketch a map of the

school grounds to show the areas that are similar to forests, prairies,
arid land, cultivated land, moist land, and other special regions.

Studvineg Rocks

Have each child find a rock and discover as many things about it as he
can from observation. 1s it round or flat, rough or smooth, composed

of more than one kind of material, grainy or full of crystals, similar
to or different from the other rocks with which {t was found? Reports
and discussions can follow the observations.

an interesting pame might be nlayed by the group in connection with
this rock study. One child might start to describc his rock. Al}
others who think they have similar rocks could raise their hands and
keep them raised as long as the description being piven fits their
rocks. At the end of the description, the rocks of those children
whose hands ave still ratsed could be compared.

Making Simple Rock Groupings

An exact scientific identification of rocks would be very difficalt
{or children. However, children can gain some valuable experience
through grouping rocks by simple characteristics. Keen observation
of rock characteristics should be encouraged.
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Motes mav be written by cach child, comparisons mav be made, aad a
class list mav be wvorked vut for reverence insorting and prouping
rocks.  tome or all of the folluwving rock characteristics mav bhe heln-
ful as ftems for thic list. (The ftems at the Lotton of the list
should be used cnly with older children.)

Caloer

Shape

Texture {grainv cor smooth)

Material (mixed or untform)

Yejght (heavy or lipht)

Durability (hard or seft, firm or crunhlyv)

Structure (lavered or laverless)

Chemical action (acid or base)

Deductions (Example: The rock was prebably rounded by
water action in a stream,)

as rocks are cellected ard examined, thev can be divided into troups
first,according to one of the characteristies in the 1iet just piveny
then further divisions of the rocks can be made as one after another
of the listed characteristics is considered. The final froupines
should contain rocks having very similar characteristies.

Ygatching the Work of Insects

Many insects are strong and cnerpetic, and watching them at work can
hold the attention of children for long nerionds, 1In an outdoor
activity, each child should find an insect or a spider (sniders are
not insects) and, without disturbing it, take notes on its activities.,
‘here did it come from? Where is it going”  Does it have work to dot
How fast does it move? Can it be turned .rom its path or distracted
from its purpose? (Sticks or other objects should be used here == peot
fingers,) Do any insects work and eat at the same time? 1f so, what
do they eat?

Seynd_Recognition

How many different sounds can you "tune-in" in one minute® Have children
remain absolutely silent. The challenge is to aistinguish one sound

from another. Naming of animals is not as important as the recognition
of their different sounds,

T B C O

The group sits in a semicircle. In turn, each porson mentions something
he can see or hear or smell or feel from where he j= sitting =~ dpisv,
dandelion, prass, maple tree, dead vak leaf, ant, blue sky, clouds, smnke,
fly, bird singing, flying Insect, tree branch creaking, etc. ho one cnn
repeat what another has said., If he does repeat or cannot think of any-
thing, he moves back of the semicircle, The one vwho stays in the game
the longest is the Best Outdooreman.
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Ra 3 yg

Pull some weeds from dry and moist sites., Bxamine and compare roont
structures., Weeds growing close together wiil show interlocking of
roots,

Le C : 0

Take leaves back to the classroom Lo classify,

For best results, have students put all leaves into twe groups on some
basis. Then ask them to break each of the twe proups into two sube
groups on some basis., Continue in this fashion. As a shaving
activity, students could describe their leaves with words while the
class tries to pick which jt is.

Leaf Pores

Spread vaseline over surface of one leaf on a nlant, Examine at intervals
to note vhat hapnens when leaf pores are clesed to air,

LYol is Aljve!

Mcasure off an arca one-foot square and collect the soil to a depth of

twe or three inches. Do this at several different sites. Put the =o0il on
light-colored oilcloth, Use hand lens to lucate and observe vrpanisms.
Record findings and compare which scil was richest in life, V¥hy?

I’l ant_Di versi Ly

Understanding: There are many kinds of plants) these plants difier §a
their color, texture, shape, size, and structural narts,

Rationale: Consider just the plants found on vour school ground, such
as mosses, ferns, flowering plants, shrubs, trees,

Instructional Procedures: .

1. ask the chi!dren to bring » plant (no previous discussion),
Teacher provides a "whole" nlant whose parts are casily seen,
Discuss and label parts: roots, stems, leaves, flowers, seeds,

2. Llook for these parts in the plants found on the schonl pround.
Which parts are casilv seen? Uhich are not?

3. Use a hula hoop or mark off a small area with a jump rope., hHave
children count the several kinds of plants vithin that designated
arca.

4. Compare and contrast the leaves, stems, flowers, and sceds of
several different plants,




Compare and contrast the sizes of several different nlantsy find

the tallest plant, the smallest or shortest, those that are the
same size,

Play Fecl 1t. Flace several parts of several different slants in
a drawstrinp bag or pass thesc otijrcts to a cirvcle of ehildren
seated with eves closed and hands behind their hacks. Encourage
the children to identify the nart just by feeling. Snecimens to
use might include: Mullein leaf, stagtorn sumac twig, anple, nuts,
seed pods, fir cone, fir branch, a i{lover, roots of dandelion, etc.
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THE "DANDY LYIN'Y IN THE SIDEWALR CRACK

Understanding: A dandelion, a typical plant, is adapted for successful
life in its surroundings.

Raticnale: The common dandelion can be used for a most fascinating
study of adaptations for survival., The abundance of this plant and §ts
long groving season make it sn ideal plant for children to study. They
will be surprised to learn that one dandelion is really a "bouquet' c¢
flowers,

Ubjectives: When the studecot has completed this lesson, he should be
able to perform the following tasks:

1. To point out on n diapram (young students) or to label on a dingram
(clder children) the following parts of a dandelion: Flower
cluster, single flower, «: igma, braces, root, stem, and leaf.

2. To draw and tell (young children) or to write an explanation tolder
students) of how the dandelicn has adapted for these things: food
storage, absorption of sunlipht, cross=pollinization, proteciion
from enemies, and insurance of survival of some of jts young.

3. To apply what he .nows about dandelion parts and adaptations in
making generalizations, based on direct observations, about other
flowering plants,

Instructional Procedures --Resources:
1. Roots are strong anu well-stored with food.

a. Iry to pull plant up. The root anchors it in nlace.

b. Dig root out and note fleshy root somewhat like a
carrot or parsnip., food is stored in the root, It
is this stored food that the plant uses to fet such
an early start in the spring. Often it blooms in
the winter if in a sheltered spet. Dandelions seem
determined to get their voung established before
the competition with other plints becomes keen.

2. Leaves cuddle tog: ther for warmch -- they are arranged to
get plenty of needed sunshine for growth.

a. Observe how leaves are arranged. They apnecar in a rosctte,
lying close to the ground., Thus they prevent loss of heat
and keep warm enough to do their work even when the aivr is
50 chilly most other plants are inactive.



b. Cbserve how the leaves are shaped to obtain ample sunlight.
Tl ey appear to spring from the top of the root, but really
begin froma very short stem, They radiate from this peint
so their tips form a circle. Broad leaves in such an
arrangemet would overlap and cut vach other off from
essential sunlight. The dandelinn leaves are narrowly
shaped wedge:, tapering toward the srem. EKEven so they
would get in cach other's way it the margins of the leaves
were not cut deeply irto jagged lebhes. In this wav light
gets down between the upper leaves ta the lower unes. The
lobes have an outlinc somewhat like that of the teeth on
a lion's jaw, hence the French name dent dg¢ lion, the
tooth of a lion,

3. In sunshiny weather the dandelion holds its matured blossoms high
and advertises for insect visitors t» insure cross-pellination,

a. Break apart a dandelion blossom and remove the smallest
strap. This is one complete flower. Vhat vou first
picked was really a8 dandelion cluster.

b. Find these parts:

1) Test vour eyesight -- how manv "teeth" are there
on the end of the strap? This number indicates
how many petals the ancestral dandelion had,

2) Find the two "horns" at the tuop of the flower.
These are the stigmas which catch the pollen
brought from other dandelion clusters by insects,

3) Just below the stigmas is a collar of stamens.
Use a hand lens to count them., There are ten,
Touch the stamens with vour fingers and you'll
discover where the insects get their pollen,

4) Examine the green things on the outside of the
blossom, These are called bracis.

The heads, while the hlossoms are maturing lie
hidden in the grass -~ each at the end of its
hollow stalk, _Then some sunny morning each head
is carried up as its stem is erected, the
protecting bracts curl back and the dandelioa
cluster advertises for ingect visitors. Let
¢louds come and threaten rain, and the clusters
close up again and are carried tv the movements
of the sterms down into the prot.ction of the
grass. The pollen might be washed off by the
pelting rain. Besides, insects are not visiting
but are themselves hiding from the shower,
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After pollination has becn accomplished and the
fruits are forming, the cluster closes, resumes
its recumbent pesition, and rermaing close to

the ground until the fruits are mature. Then

it rises again, the bracts curl back, and the
cluster of fruits appears as the familiar blow-
ball.

¢. Single out several plants to ubserve through this period
of development,

d. Use a camera to record these events and display photo-
graphs on a bulietin board.

The bitter taste of a dandelion protects it from being eaten by
browsing animals and insects.

Besides the bitter taste, the sticky, milky juice gums up the jaws
of such creatures.

Make some rubber: Place some of the milk from the root on vour
thumb. The milk is called lactic acid and is like the lactic
secretion from the rubber tree. Now rub the sticky lactic acid
with your forefinger and you will socon have some black rubber that
is elastic,

A dandelion's stem is strong and capable of varied movements,

Pick a stem, split it slightly at one end, and continue to split
it as the several portions curl tightly. The long fibers of the
stem that strengthen it wouild all curl up if cach one were not
opposed by its oppusite fellow. The stem is thus braced by these
paired springs. With a minimum of weight and hollow so as to
conserve building material, a dandelion's stem is strong, yet
capable of considerable movement.

Each dandclion fruit has a '"balloon" for sailing and a “"grappling
hook” for fastening itself where it can grow -« wide dispersal is
thus insured.

a. Take the oldest seed you can find,. let it float in the
afr. Vhich part of the parachute hits the ground first?

b, Examine another seed. thich end has hooks? look again.
Vhich way do these hooks point? How would this help
insure the '"planting" of the secd?

c. Yhy are there so many seeds in one cluster? Who might

feed upon them. Vhat are the dsndelion's competitors?
Will all seeds land on a site suitable for growth?
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Competency Measure: Plan a bulletin board of nhotopraphs, dravings,
and diagrams telling the story of the growth and development of a
dandelion.

Plan a time for conducting a review as indicated in Ubjectives 1 and 2,

Locate other flowering plants on or ne.r the schnel site, Have chil-
dren identify plant parts and investipaie their adaptations for
survival. By referring often to what they already know about the
dandelion, the teacher can guide their discoveries.

Elementary Environmental Studies Curriculum Committee, Vancouver Public

Schools, District No. 37. Enyviropmental Education Curriculum
Guide K-6. 1970,
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HABITAT STUDISS

hHabitat might be »xplained as the home environment of living things,
Habitats are of many forms such as deserts, uvccans, rivers, lakes,
marshes, grasslands, forests and swamps. Within ecach of these are
many sub-forms. Among the major components of habitat are factors
such as water, weather, climate and land compositicon,

Habitat is an important concept in ecological studies for living things
adapt to one or more habitat forms. If thejr habitat is disturbed, the
inter-relationships of the organisms dwelling there are disturbed, and
the ensuing “ripple" effect can have long-range implications extending
far bevond the affected area. Man is a notoricus habjtat disrupter
who is affecting the earth to such an extent that he is endangering

his own existence,

Lake Erie is becoming a biclogically dead lake largely because of
pollution., 0il seepnge has destroyed marine life along miles of the
California coast and years may pass before it returns to its former
balance. Pollution of the air in cities appears to be destroying many
forms of 1§fe in that habitat. Air pollution is becoming so preat that
the change in the carth's total atmosphere may affect living thinps for
centuries to come,
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codern farming practices have created other chanpes, Forms of life
have been endangered by the use of the pgreat prairies of the Midwest,
Pesticides have been develuped and used on cortain "nect«" in order

to protect agricultural crops Often many of the natacal predators of
these pests hs ve also been destroved i the arces <o, thus creating
demands for more chemicals for control. Thic hae affectsd many other
forms of 1ife -- Hirds, fish, insect , =ammals, ole.  Becaure such
nroblems persist and continue to jncoea » o ipcerranes the need tor
children tu study eunlogical fmplicati n and to po'n pere knowladgoe

about habitat increas:.s,

Look arcund the schanl and narby cowmsaity, Vi ey vant tvnee of
habitats. Types of 'micre-ha itat ™ on most ohol <iiow {nelude
blacktop, concrete and pravel ..veas, grasyu, oxpeozed soil, ditchoy,
shrubs, flowers, trees, etc. Eiamine the kinle of J1if. found {n vach
area, Are sume types of life found in several of these micro hahit its?
After exploring the readily visible aresn ., Joah e low the surface to
find other forms (parts of plants, worms, insccts, otc.). Place a
sheet of newspaper under the branches of shrubs and trces and shake to
see what drops off, Examine the cracks of concrete and blackton
surfaces, and bark and leaves of trees and other nlants to see what
lives there.

MICRO - HAB

g

In areas having major habitat formations, such as forests and fields,
develop the concept of "edge." Edge areas contain evicence of life
that can subsict in either habjtat, or both. Edge arcas actually

are an additional form of habitat with thcir own unique forms of 1ife.

Take a small aree (square foot and/or square yard) and disturb it to
learn what happens ~ver a neriod of a few days, weeks or months, does
it return to its original state or does it underge a significant
change that appears to be permanent?

BEST COPY AVAILABLE
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Veather studies should also be included when examining habitats., Note
differences in temperature and light intensity {n various areas., there
are the cooler spots, the warmer spots, and so on” At vhat temperature
and moirture ranges do you ohserve the greatest plant prowth or amount
of animal activity?

There are many exciting activities that stem from habitat studies.
Taking children outside to examine habitats i{s one way to develop
greater understanding of our world and man's role in destroying or
improving the quality of his own habitat,

-y
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VILLLIFE -« PRUVIDING SUITASLE ENVIRUHMENT!

Concept: Living things will reproduce themselves and levelop in a piven
environment.

Purpose of lesson: To help students wundrrstand bow the environment affects
the wildlife population of the ares.

Introducing the Conget: Prior to going outside, discuss with the students

the {mportance of food and cover to animals, Show the isportarce of food and
cover to birds, and benelits thev can get from « i1 and water conssrvation
measures.,

veveloping the Concept: Teke pupils on a walk threuph the schoel site and

immediate neighborhood, park or cemertery, 5Stop at areas that provide good
hatitat for wildlife. Students vill not be able tc actually se' much of the
wildlife but they are encouraged to look fur signs of the existence of
certain wildlife in the arra. VWhy do certain arcas have more wildlife than
others? The teacher acts as a puide, by asking questions such as:

1. Vhat are the environmental factors existing in one area but not in
another that encourage wildli‘e?

2. What environmental factor discourages wildlifce? the?

3. What evidence do we find thaot wildlife lives lLemet  (Nest,
burroughs, wastes, tracks, empty shells, Juis, bones,)

Extending the Concept: During the lesson, pup'ls have been asked to

observe different environments and the extent of tre evistence of
wildlife in these areas. They are asked:

i. What are some factors that influence the environment that are
controlled by nature? By man?

2, What are some things that can be done to improve the environment
by nature? By man?

3. Who has the responsibility to see that this is done*
4, What is rhe responsibility of the citizen in wildlife conservation?
5. What is the effect nf industrialization of the cruntry on wildlife?

6. How does the rapid growth of our countrv with resnect to housing
development: &#1d superhighways affect wildlife in this country?
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rixing the Concept: The class discusses what needs to he done to help
drovide habitat for wildlife. Topies for discuisjon may be:

1. What city, state, or c._her officials can do to help nrovide for
wildliife.

2. What you can do at school and a: home to conserve wildlife.
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BUTLDING AND USING & BEST COPY AVAILABLE

ClLaSSRUCM TERRAP UM

Using a terrarium or "gardern under glass" {i. vour classroom can be an
exciting and enriching experience for both you and vour students. The
discoveries and learning experiences resulting from the use of a classroom
terrarium will enrich your repular indoor activities as well as provide a
bit of nature in your classroom during the lean months between Uctober and
April.

A terrarium is a minature hebitat. 1t displave living plants and animals
typical of one envivonment and providec the onportunity to observe
adaptations and interrelnticnships existirp amene some of the living

things that make up a natural! habitat. Constervaticon of moisture, protection
against sudden changes in temperature, and provision for light are the

basic principles of a terrarium. The plants thrive because the water that
transpires from their leaves and evaporates from the soil condenses and
keeps the moisture content constant,

Almost any glass or clear plastic container that cen he made fairly atr-
right can be converted into a terrarium, Size can vary from a tiny jar
or plastic cocktuil glass to a three-or four-font commercial terrarium,
Probably the most satisfactory container for terraria are straight-sided
tanks such as are used for aquaria. The rectangular tanks are easy to
plant and to care for; they provide sufficient air space; and they permit
an undistorted view of the plants inside.

Simpie, inexpensive containers may be constructed in the school room

by using panes of single strength window glass taped together to form a
glass box. The simplest type would be an all nlass contajner constructed
a8 shown in diagram: A and E. A more substantial container can be made
by taping the glass panels together at the ends and then setting the glass

K7



«ides into plaster of Paris in a baking pan as shown in diagrams A and O,

a
Have two plieces of glass cut so that they fit the long
dimension of the bottom of the pan by 10 inches high. Then
have two shorter pieces cut to fit between the lung pieces,
and also 10 inches high; locate them one at each end of the
pan. (These two shorter pieces will be substantially cqual
to the width of the bottom of the pan minus twice the thick-
ness of the glass used,) Make a rectangle by taping the
four pleces of glass at the corners. Fill the pan two-
thirds full of plaster of Paris and put in the rectangle of
taped glass. Allow the plaster to harden. For a cover use
a piece of glass slightly larger than the opening so that
it will not fall in and damage the plants and animals,
Place tape on all exposed edges of glass, includine cover,

With the container secured, you arc ready for the satisfying job of
planting. You have a choice of many different habitats, depending upon
your location and interests. You may choose a wondland habitat, a
desert habitat, or even a cultjvatcd garden habitat. Whichever type
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a1l habitat vou choose, the soil preparation s basdeally the wmw,
Bepin hy olacinp a twosinch laver of gravel ur pebblos in the betton
for dratnape, Miv in a bhit of charcoal 11 vou like to keen the
torrarium Vsweet . Un top of this put a counle of inches of «liphtlv
dampened soil, Then put ir the plants that vour students have chosen,
arranging them in a pleasing, natural manncr, with the taller plants
at the back,

After vour terrarium is nlanted, moderately wet the soil and clean the
inside plass. Then cover ft with the sheet of plass te prevent evapo-
ration and to »reserve a more even temperature., The cover should fit
loosely enough te allow air to circulate. Your terrvarium will de best
if kept in a conl place in gond light but not direct sunijght, If

much condensation apnears on the glass in the morning, lift the cover
for an hour or twn, However, {f the plants begin to look dry and little
condensation appears,the garden needs a light spraving,

There are some special ways that you can help vour students develep a
deeper awareness of their environment, using the classroom terrarium,
A few are listed below, You or your students may think of many others,

GRAHB-BAG TERRARIUM

If it is wintertime when you decide to build the terrurium, do not be
discouraged because there are no plants growing at that time, Build
the glass box anyway and {111 it with sand, charcoal, and soil,

Then with a flat spade or shovel, find a place taat looks like it may
have seeds or dormant plants in the sofl, A weed jatch would be fine.
Carefully dig up a section of soil slightly smaller than the terrvarium
and about an inch deep. Carcfully place the soil in the terrarium,
disturbing it as little as possible. Sprinkle a little water on the
soi]l from time to time., Plants will begin to grow., Keep the top on,
though, and watch for worms and insects ag well as plants, You cannot
tell what will Be in the soil, Thir type of terrarium may be more
interesting than one in which you have handnicked the plants,

COMMUNITY STULY

This terrarium project provides an opnortunity toe study the various
soil communities found around vour schouol site and to observe the
interrelationships bctween soil, nlants, animals, and man. Cover the
bottom of your terrarium with one inch of gravel. i'lace on top of
this a threc-inch-thick sod of grass cut to the size of the terrarium,
Make every ¢ffort to keep the sud intact while putting it in,

Sprinkle it thoroughly with water, Cover and keep it in semishade in
a fairly conl spnt. See what develops., You will discover much animal
life, in addition to plant life, in vour survey torrarium., Keeo o
record of the insects =< centipedes, spiders, mites, and others -=- that
may emervrge.

«R8Q.-
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oeerd any relatisanghisg *hat you ohserve, Try altering the esvirens
ment and record what happens.,

INDIVIOUAL TERRGRIUN

An esnecially popular terrarium project involves wing clear slantic
piasses as individual terrariums. The plasses are available from
mos! bar supply companies.  The 14=0z. size works best and only cants
about six cents each. Resides the plasses, vou will nced come small
aravel, charceal (briquettes would work fine §f crushed), plastic
“rap, and rubber bands.

Have the students place about one-half inch of gravel in the bhottom of

the glass. A\ few small pieces of charcoal may be added next.  Then cach
child chould obtain a small amount of coil (about one to twe inches in the
elass) and place it on top of the gravel and charcoal.

The next stes is for each child to seleet two ur three small plants
or weeds and carefully transnlant them into his terrarium, making wure
that he gets the plant's roots as vell as the plant, o stene, npiees
of wod, or small clump of moss mav be added for efrect,  The student
may also add a small insect, such as an ant, if he vicshes., after the

terrarium is completed, it should be moderately vatored, but act
soaked,

The Final sten is to cover the plass with clear nlastic wran, fasten-
ing the wrap apainst the sides by nlacing a rubher band aroune the
glass, The terrarium should be marbes with the child's name and then
placed in a conl, semi=lighted area. They should not be in direct sun-
light. The children will become deeply involved in the project as

the plants in their terrariums ejther thrive or die. The differences
In results will lead to manv stimulating discussions. This will be
especially tiue if each child keeps records of what and how much of
each item he puts into his terrarium and its day-to-day development,

For variety, you might try making two identical terrariurs and heforn
sealing them put soeme sort of pollution in one (auto exhaust, oil,
insecticide, etec.) and then rocord any differences vou notice, You
might also try poking a hole in the plastic cover of one terrarfum
and leaving the other sealed. kecord differences, if any.

~-00-



SU1l. CUMMUNITIES

Vrite down your description of “sotl."

Choose one of the following types of areas «n or near your school gite,
or you may find a type that is not listed.

Flower bed (with thick growth)
Flower bed (upen)

Lawvn (out in open)

Lawn (under trece)

Sidewalk with large cracks
5011 with board or other cover
Dirt pathway

Blacktop with large cracks
Soil with weeds

P P P S P e Sy gy g gy, gy g,
W ) it S Nt S Nt ol NS Nt el

Take an ordinary coat hanger and bend it {nto a circle, Place this
wire circle on the ground in the area you have chosen. The area inside
the circle is your study plot for this excrcise.

Make the following observations in vour studv area.

Ubserve and record the kinds of plants §in your study area. (Include
evidence of plants,)
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o the same for animals and evidence of animals,

WHERE FUUND

WHAT I8 JT D ING

Dig down into the soil two or three inches and sift through it. Place a few
handfuls on a piece of white paper and examine it using a hand lens,
Adl any plants or animals you find to the above chart,

How does the soil feel? (Texture)

Describe the smell.

Vhat color is the =0il?

Determine and record the pH,

Soil temperature at depth of two to three inches.

Air temperature just above soil surface.

Alr temperature three feet above snil surface




Usirn, the data ‘ou have recorded from your observatiuns, and the information
en the last page of this exercise, write a deseription of the soil in your
ttudv plot,

Compare this description with the one you wrote at the beginning of the
session.

Describe what you think it would be like to be a tiny insect living in
the soil commurity (3" above to 3" below soil surface) vou have just
studied.

What similarities do you see between this small community and the
community that you live in?

What new understanding or concepts might your students receive from
an activity such as this?
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he information oo this vape wiil holn you interpret the data eollecten from
this activity,

SULL CULUR
o | s
Soil Surface Color amaunt of tre Evrusion Available
A Horizon anic haterial | Factori secratjon d Nitve

Dark ‘
{dark grey, prevish Execlient Low fExcellent § ixcellentiBxcellent
brown to black )

Moderately Dark

{dark grey, dark brown Good ledium Good Good Good
to dark vellow-brown )

Light
{pale browvn, yellow- Low High Low Lo low
brown to vellow ) 1 i

SC1L TEXTURE

>0l water~holding canacity ~{ Looscnvss
Sandy Pror Good
Silt Best Good
Clay High -*7 Poor

(low availability to plants)

SOIL pH

Plants nced more food elements in order to girow well. These elements include

nitrogen, phosphorus, potash and sulphur. The amount of pH affects how
readily plants can get these elements.,

1 4,5 6.5 7 R.5 14
1 L) ] ) 1 .!_
{1 to 4.5 is too acid {Most plants (8.5 to 14 is too alkaline
for most plants ) do best here) for most plants )

‘Examples of plants in pH range:!
nH 4,0 - 5,0 rhododendrons, camellias, azaleas, blueberries, fern
pH 5.0 - ¢,0: nines, firs, holly, daphne, s»nruce, oaks, birch, willow

pH 6,0 - 7.0: maple, mountain ash, pansy, asters, peaches, carrots, lettuce
pH 7.0 - 8.0: beech, mock orange, asparagus

SOIL. TEMPERATURE

Plants do not grow well when the soils are too cold or hot during the grow

ing season., The following chart of temperatures applies to most of the
temperate zone,

{ Soil Temperature

Less than 400 F No growth, soil bacteria and

400 F to 659 F
g0 O
Péé F to 70 g
70° F to 83° F

labove BS° F

Fastest growth
Some»growth

No_growth

hasadensalluusdsod
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ART

l)jc\cnvegigg Shane _and Form

Hlave the children look for shape and form in natural objects, ask

questions such as the following: Which leaves are egg~shaped, and

which are heart-shaped? How many triangles can you find {n seed pods?

Yhat shapes are found in honeycombs? In flowers? In snowflakes? Have

you noticed that the edge of an acorn cap forms a circle? Have you oh-

served the square cross section of new blue ash twigs and of the stems of

the plants of the mint family? VYow many different forms and shapes can vou
ind in natural objects?

Children will find many new ideas for artistic patterns and designs as
they discover the variety of shapes and forms in nature.

'S Yy nd Movements

Children can increase their awareness of things about them and at the same
time find pleasure in making sketches of their impressions of sounds., For
example:

A peewee's call evececcnaaan

Such sketches may be used in a design pattern or as the basis of a phantasy
picture,

Patterns of anima! movements and of bird flights can be sketched and used in
a similar manner,

A Big Look at Little Things

Choose a very small section of some plant, This could be a spear of grass,
a twig from an evergreen, chickweed, thistle, etc. Imagine how this wouid
look 1f it were very much larger, Use a mangifying glass or microscope 3¢
possible and actually look to discover patterns.

Draw this section very large. Try to make a lovely design. The color
does not have to be the actual color of the plant section.

Bark Pattern Rubbings

Rub the side of a fat dark Crayon on a piece of tracing paper held firmly
on/around the trunk of a tree, This will show you the pattern of the bark,
Make bark rubdbings of several kinds of trees. Exchange the rubbings and
try to match these with the trees from which they were made.



GEST COPY AVAILABLE

Exexcise in Developing Visual Percention

#ave your class draw vhat it sees from the schoel preund or on the schoul
grownd,  1s the vista beautiful® Vorth caring for® Could it be improved:
Have them draw what might be chanped,  Noes this suppest some activitiest
A clean=up, & drive to pet litter containers? Personal responsihility?
Yindow boxes? Some change in land use and priorities?  Might this activity
initiate some changes?

Nature's Materials

Sketeh a nicture of an object on the schoel site, on heavy paper, using
only natural materials. Grasses, leaves, charcoal, dandelions, red bark
from rotted stumps can be used for cnlors,

Ubserving Colors

Schedule a hike for the purpose of observing colors in both aatural and
man-made objects, At most times of the vear, a great deal of color §s
visible outdonrs, 1lany shades of green are apparent in arass, trees,
bushes and shrubs. Tree trunks asd branches of fer pravs, greens, and

reds., The seeds and fruits and vegetables in the autumn cover the vhole
color spectrum, and the leaves set Lhe landscape ablaze with color. all of
these are in additien, of course, to the hordes of flowers to be seen in
the spring and summer.

The children mipht enjoy making charts or liste showing where various colors
appear in the materials and objects observed or collected.



Parpose of activity! To help children understand that there are manv
types and colers of soil, depending upon depth, location, etc.

a, Materials

1, Main soils and sands of as many colors as possible, collected
from around the school site.

Baggies to hold the snil.

White glue,

Container for glue mixture.

Brushes - two sizes, both small -~ 172 inch and 1 inch.

Vood or cardboard (consider the weight of the piece of wood
since you may wish to frame and hang your final results).

{1f you used a plece of wood with an interesting wond grain,
you can incorporate the wood grain into the scene.)

*

rw W
.

B. Preparation
1. Gathering scils
a8. Where - on or near school site. Emphasize necessity of

gathering many df fferent types and colovrs, Ask chil-
dren to carefully note where each type was found,

Discuss,
b, What
(1) Sands
{2) Garden soi!
(3) Peat
(4) Qlay

{(5) Crumbled rock,
2. Preparing the glue
a. Fill a jar or glass half full of white glue,
b, Add enough water to fill the container.

¢. Keep some glue in the original container at full strength.

3. Planning

a. Plan scene, design, or picture.
b. Sketch plan on cardboard or wood.
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L. Suil Painting

Vo Peing a paint brush, stroke on the plue selution where vou
want one Ltvpe of soil,

2. Sprinkle on soil,

3. Brush alue on another arca ¢ vour picture, not adiacent
to the drving area.

4. GLontinue unti?! the scene is complete.
3. Sugpgestions:

a. For blending colors, wort heside cach other when
glue is wet,

b, For sharp color distinclions, wait for drving,

¢. For sharp and narrow lines, apply plue in full
streagth directly from bottle, sprinkle soil,
and shale off excess immediately,

d, For any raised line, applv glue in full stronpth
directlyv,

e. For a heavy ralsed object, mix your soil with
plaster of Paris and anply jmmediately, > n
small amount with a great deal of soil in it
because 1t dries lighter than it £OCS on,

., Preserving

1. Vhen the soil has completely dried, stand the picture on a
slide nand the lonse particles will fall off.

2. Repair any areas that neced it.
3. Spray with plastic,

4, Freme if you wish,

-0R=




Alx Pol lutivn

Aly pollution (an becore o teey w0 1oy 4 elase study, Jet planes
emit B3 bounds o pellatants ey ok o 0 Have class count number of
pPlanes flving over scheol an e boor, o this several times at
different Lours of day to per an e Lalculate what occurs within

a 24=hour period.  Porteps the class w id like to publish and distribute
findings. Similar staci s woulo b e with automobiles passing school,
One auto enjts 0 PUUNAS ol peltatants per vear,

Measuring Tree Nejp™t

Measure the hefght of a *Lee by the thadew it casts, Take a stick whose
length you know (vardsiices. 4 qrare ate shadow. Measure the shadow cast
by the tree., {«<ing a ratic, suleglate rhe height of the tree,

shaduow of qrichk shadow of tree

SUick hesgnt tree height

Have the ¢hildron wateh Tor Svidevte W0 the strength of insects. It will
probably be easy o fine acd observe an sant pushing or dragging an object
larger than itself. The zhildrea should note that if a child had comparable
strength he could move » houider weighing several tons.

Have the children solve problems such as the following:

1. If a man weighing 200 pounds could move 20 times his
own weight, how many tons eould he move? {4,000
pounds or 2 tons)

2. A stag beetle can 1ift 120 times its weight, At the
same weight ratio, how much could each child 11fe?
{(For a 100-pound child, 12,000 pounds, or & tons)

3. If a bee flies eight miles per hour, how long would
it take it to make six round trips to flowers half g
mile from the beechive, not counting times at the bee-
bive or at the flowers? (22-1/2 minuces)

-99-
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Crugdy int the fravel date of ants

vt TV Chad Wtea tHaooroLarpe ant o runnmine S LR U S IV TR TRNIN
them measure the distance (U travelsfap a chort aericd of time, oers
Lan, o minute,  Then direct them o measure the ant and find how wmane
Af Ytw body lenpths wore representoed by the distance it traveled in
the deriod o time that U wvais observed,

Have the children deternmine how far thev would po if they traveled the
came number of thedir own body fengths in the same veriod of time. Then
Pave them find the rate of spred Uin miles por hour) that this woeuld
repressnt.,

ame fntoresting ratio wark ecan be carried out by comparing hody
lonpths of ants and of human beings, togethey with relative distances
traveled and rates of sneed (in body lengths ser mimute). The ehiidren
may ant to see how far they can run on the nlaveround in one minute to
pet o basts for comparison, This can lead te turther exnerience in
measurineg and timing, and calculating vates of speed. Tt can also
nrovide data for makinpg praphs.,

tbhserving Mathemoatics in leaf Formation

In the earlv spring, when leaves are quite smally hold a branch of a
tree down so that each child can examine the leaves, Let the children
discover that ecach little proup of leaves has prown out of one bud,
(Chuose A time when not all buds are completely open,)

Have each child rount and remember the number of leaves in a certain
chosen bud proup. Several children can be counting at one time,

After all the children have told how many leaves they have chosen,
call attention to the number spoken most often: four, six, eight,
ten, Even some first graders w1l recopnize these as numbers theyv say
vhen they count by twos,

Let them arrange themselves in twos and count themselves, Have them
look at the leaves to see if they are arranged In twos.

L]

This provides a gond chance to teach the word "opposite,” which will
lead to further investigation to find out wvhether all the Jeaves that
grow Iin twos grow opposite each other.

U N ‘ Size Co its o P d

All children can be active in number work at the same time by follewing
directions such as these!d



* 1. Take three stens forward,  Tale five ctens to the left,

2, ¥Pi{ck upy six leaves {(or :\(‘bbl("s). o Tow iy ean arranpe
them in different Finds of proups,

3. arrange seven leaves {or pebdbles) in order of size, with
the larpest one first and the smallest one last,

4, Pick a long blade of grass and a very short vne,  Find
three other blades of grass whose length §o hetween that
of the long dlrde and the short one.

Making the Concept of an dere “Come Aljve"

Childrea often wonder what an acre is wvhen thev hear about land measure,
Encourage the whole class to discover the size of an nere by pacing of §
Jines in a field, the school grounds (i€ larpe cnouech), or along the
streets of a pond~sized city block,

An acre contains 43,560 square feet. Of course, its lenpth and width
can be selected in different ways, but thair produce must be 43,50
square feet. One of the following setr of dimensions {given corrvect

to the nearest foot) might be used, the choice depending upon the shape
of the school grounds, field, or other space available:! 209 feet by
209 feet; 150 feet by 290 feet; 100 feet by 436 foet.

1{ space and circumstances permit, the children might start out as a group,
and a child might be left standing as a marker or 'fence post" as cach

50 feet {or other distance) is paced off, 1In this case, when the measuring
is complete, the perimeter will be outlined by living markers, and the

whole concept of the size of an acre will have ‘‘come alive" for the children.
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AETERMINING LENGTH ©Y STob

Calk Un A nermal step) a 100=foot distance twe times, Record number o,
Livn® Wy took caclh tinme,
Numbar of feet in distance walked
Number of steps 1st time
Number of steps 2nd time

Total ste;:s

Now divide total number of steps into total distance.

L
il

Total distance * Total steps Number of feet in
walked taken each sten

Note: Round the length of your step to nearest whole foot or half foor,
(Example: 2.0'3 2.5 3,0 3.5%% ST

-

MEASURING AN UNKNOWN DISTAN
To determine an unknown distance, walk it in a normal step both ways,
Then divide total number of steps by 2. {s will give you the averape
number of steps vou took in that particular distance,

Then multiply average number of steps by number of feet in your step,
This will give you the unknown distance in feet.

Example:
Number of steps both ways in unknown distance - 250
250 = 2 = 125 (Your average number of steps in unknown distance)

125 steps X 3.0 (number of feet in your step) = 375 feet

Unknown distance is 375 feet
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NAPLING & SCHUOL YARD USING & PLaNE TAULE

inmateanim s

A plane table is a device fc  mapping an area without vsing a compass
or much measuring. Unly on measurement i{s needed -+ that of a base
line. All ubjects to be mepded are then located by trianpulation or
the intersection of to . nes,.

Enuipment needed

Twoe mediva~sized cardboard bexes (should be aprroximately
3' high when placed on end, one on top of the other)

12" wooden ruler

Mavking tape

Map tacks (2)

Small nails (2)

Paper (standard size unlined paper is fine)

Pencil with eraser

Vooden stakes « »ther station markers (2)

Plane 1™le Jonstruction

a. afac~ ¢, -dboard boxes one on top of the other., Thread boxes
togetner with stout cord,

h, Tape paper to the top of the dox.

C. The 12" ruler will be used as a sighting guide. Drive a small
nail Into the ruler at each end making sure the nails are
equidistant from one edge of the ruler.

Use of a Plane Tadble

a. A minimum of two people should be used,
\
b. Pick the two objects to be included in the map that are the
farthest apart. Set un your boxes near one of these objects
to be included in the map.

C. Drive a stake at the base of the boxes. Then pace the longest
distance that must ba mapped and drive in the other stake. Un
the way back to the plane table, pace the distance, THIS IS
TH: ONLY MEASUREMENT NEEDED.

d. Orjent your map in the divection of this line. Draw this line
on your map -- vemember to make a scale. For instance --

1" = 100" Then on & paper 8" wide, a space 800' wide can

be mapped.
1" = 40' On & paper 8" wide, a space 320' wide can be mapped,
1% = 20" Space 160! wide can be mapped.
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Label the location of your box “station 1." label the far one
veration 2." Place a map tack at each station on your paper.

lav the ruler so that one edge is along the points on the paper.
Now turn the box so the nails on the ruler sight from point

1 to point 2. This orjents the nlane table correctly with the
base line. The map must continue to be aligned with this base
line during all future mapping.

Keeping one end of the ruler at point 1, rotate the far end as
vou sight along the nails until you sec the object to be mapped
(tree, building corner, telephone pole, ete.). Draw a line along
the ruler extending to the edge of the paper., Label this line
what vou sighted.

Repeat until you have sighted all the objects you want from
point 1. You widl, on your map, have a number of lines vadiating
from point 1. Include at least five cbjects.

Now move to noint 2 on the ground and orient your map back to

point 1. lMake sure map, box and you are at point 2 looking at
point 1.

Take sights on objects sighted at point 1. Where they intersect,
you can draw the object {tree, corner of building, ete.).

When you have finished, add the following to complete your map:

Scale Title
Date Legend
North arrow Map makers

-- As a check of your accuracy you may want to pace to 8
couple of objects and check your map scale to see if they sre
the same.

How could you use this method to measure the width of a stream
that is too deep for you to wade across?
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SUCIAL _STUDIE:S

ITransovortagion Study (to be done at a viewpoint ov-rlooking your city).
1s transportation important to a city?

How many tools of transportation can you observe from here? (Water,
boats, railroad, freeway, etc.)

Research into transportation history of your city.

What types of buildings do you find around the water?
vhat types of boats come into the harbor?

What sounds can you heoar that relate to transportation?

what transportation tools are used to bring in the things you need to
live on?

What type of transportation is most common? (Automobiles)

What will the freeway look like in a few years if there are twice as
many automobiles as there are now?

Should we make twice as many freeways to carry the automobjles?

Racvaling

Early man tossed his garbage and litter out. What remains of it today?

Fasten samples of 20th century garbage and litter down with pegs on
the school ground. Observe it for several weeks or months. VWhat
disappears? Why? What remains? Do ants, flies and fungi take on
new importance? Are polyethylene bags and aluminum cans comparable to
any of the rubbish of 100 years ago? How can mechanical Tecveling
help?

Communities

Outline a community on the ground with a piece of string. Count the
number of things inside the string. Divide into living and nonliving
things. Decide how you know something is living. {(The wind moves.
Is it 1iving? Why?)

Toothpick Hunt

Dye yqopden toothpicks various colors --brown, red, yellow, orange, green,
and black. Scatter in forest duff. Xnow the exact number of each color,
Ask class to pick them up. Limit time for this. Which colors were hardest
to £ind? Relate to snimal camouflage.
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¢-trerns of vhange

Qatterns of change can be noted by having children relate (sketches,
descriptive phrases, etc.) the following at an outdvor site:

a. that would vou see, hear, feel, taste, and smell at
this spot at 6 a.m., ot 12 noon, at & p.m. and at
12 midnight.

b. What would you see, hear, feel, taste, and smell at
this spot in the fall, in the winter, in spring, and
in summer,

Follow this activity with a creative writing ceperience in a diamante
form which requires the contrasting of two things.

il a 1 Kome Dete

Divide the class into teams of four or five members each. Give each tcam
five minutes to see how manv animal homes they can find. IThe homes are
not to be disturbed! At the end of five minutes all teams return and then
each team in turn leads the other teams to the homes it found, We

usually call any kind of animal 'nursery" a home--an apnle with an

insect larva in {t, an insect gall, ant nest, spider egg case, underside
of a stone {(vften a home for sow bugs), a bird's nest, a wasp nest, etc.
Sometimes we call a spider web a "home" (at least the spider gets

her lunch there). Other homes might be a snail shell, clam shell, a leaf
with insect egpgs on jt, bark with eggs on it, a coceoon.

Neighborhood Survev

1, Many types of people live in your neighborhood. There are painters,
doctors, school teachers, etc.

2, Take a survey on one block and find vut who lives there.
3. What is the most common occupation?

4, Write a report on what one of them does.

Sunermarket

{(Point out that we depend on thye supermarket to stock the food we need
as the supermarket owner depends on us to buy for his livelihood.)

1. Can you find anything in a store that doesn't come from the
natural enviromment?

2, Have children find as many examples of products that are scld in
their natural state {lettuce, carrots, etc.).
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3. Of those named, have them find out what part of the plant they
eat (root, leaf, stem, seods, etec.).

4, What {tems do they find that have been changed from their original
condition {(maple sugar, hairbrushes, etc.).

5. WVhat items can they find that have been made of a certain product
such as wood, cotton, etc.

C s Activity

Have the children draw a map of their classroom. They will have to
decide on what symbols to use for the various features found in the
room {(desks, windows, etc.). Ask one child to leave the room and then
have the rest of the class hide an object. Un one of the maps, mark
an X where the nbject can be found. Ask the child outside to find
this hidden object by using the map.

This exercise will cause the children to begin to observe their sur-

roundings more carefully; in this case their classroom. 't will also
help prepare them for mapping exercises in the out-pf-doors.

Building Walk

1. Have students observe the varjety of materials used in building
their school.

2. What building materials are used for different purposes?

3. What are the different purposes (i.e., different uses of glass,
wood, concrete, etc.)?

4, What changes occur in buildings (from weathering, wear, erosion,
human abuse, etc.)?

5. What determines the use of certain kinds of building materials
(hardness, transparency, beauty, cost, etc.)?

6. What materials are used in their natural state and what materials
have bden refashioned?
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THE VEB OF LIFE GAME

Background Information: The aim of this lesson is to fllustrate how

1iving organisms depend upon natural resources for life and what happens
when a resvurce is removed. Constructing a community web of string helps
us to show how involved one factor such as water, soil, ajr, sun or cven
an organism can be, and how the balance is upset when such a factor is
removed. Without a knowledge of the intricacies of the web of a community,
man sometimes unwittingly upsets things, either by introducing a factor
that was not present before, or by removing a factor that seemed un-
important until it was gone.

Materials Needed: Ball of string {or strong thread), 3 x 5 cards,
Activity: Give one labeled card to each of four students,
1. Sun 2. Air 3. Water 4, Soil

To each remaining member of the class distribute a card naming a common

plant or animal such as grass, mouse, hawk, cow, man, ea-thworm, robin,
garter snake, and so on. Remember to give some of the names of parasites,
scavengers, and decay bacteria, too. Jeat the class members in a circle.

Now connect the child labeled sun with all the other children whose cards
indicate a direct relationship with the sun, For example, a string should
connect the sun with prass, mouse, hawk, man, earthworm, and so on, Con-
tinue doing the same for air, watexr, and soil. Consider what the web would
be like if you added another ball of different colored string to represent
indirect relationships (earthworm needs sunlight hecausc it eats leaves and
they need sunlight). To show all indirect relationships would be hard to
handle, but it is worth considering and discussing. After the direct
relationships are shown by string, think what would happen if one important
factor were eliminated. In a marsh, draining would remeve the water == nne
of its most impnrtant sources of food and shelter. In the web constructed with
the class, let one of the individuals (water for example) drop his strings
and see vhat happens to the rest of the web. Can you see that a peneral cole-
lapse sets in? Discuss how other resources might be removed and what effect
this would have on the web.
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o LESSUN PLAN FGR A LAND USE SIMUTATION

Some_Informatjon About Simulation Games (Usc as needed to set atape.)

Simulations are operating models of real life situations. They may
be about phvsical or social situations,

Most simulations for classroom use Involve role-plaving-=the roles being
acted out to correspond to the functioning of some real process or
system.

Most simulations for classroom use involve gaming (a pame is defined
as something enjoyable--however serious jt might be--involving com=-
petition for specified objectives and observing rules).

Some simulation games are based on environmental issues. that Aare some
benefits of using simulation games as an instructional technique for
investigating environmental problems?®
They're fun.
They get people involved.
They are a logistically easy way to prepare peopie for an environmene
tal experience.
People analyze cause-and-effect relationships of environmental
issues.
People are put in role-playing situations wvhere they have to
suggest alternative solutions to envi ronmental concerns.

People are tforced to evaluate the consequence of decisions in discussion
or on paper before these decisions are carried out in reality. People
interact with each other in the decision-making process.

So...simulation games not only:
develop understandings about problems in the environment and
develop awareness and concern about those problems

but they

help people develop skills they need for citizen action and involve-

ment in environmental management.

Introduction

The kind of techniques used for simulation games in school classrooms combi ne

elements of simylations, games, and role-plaving, where students assume the
role of decision makers in a simulated environment and compsate for certain
objectives according to specified procedures or rules.

We are going to participate in a hypothetical simulation game, analyze what

we've done and give you some ideas to develop your own simulation game based
on local environmental issues or concerns.
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INFERRING, 2EGROING AND CLASSIFYING LULUSTSLL USES (8 1aANG,

Discussion

A, Distribute TASK {4, Centerplace City land Use irinjem,

3, The problem to be decided: VFhat are some possidbie uses {or the
one square mile {640 acres) of county farmland, four wmiles
northeast of the city® It is now available for the city's use,
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Task & (10 minutes)  Work by vourself BEST mw AVAULABLE

Nead the background information for Centerplace City, and then list some
possible uses of the vacant farmland.

“One square mile of unused county farmland,
four miles northeast of the city is now
available for the city's use,”

Background information Shoot: Contarplace
Liy

The population is 250,000 and -apidly in-
creasing.

The citys boundaries are being extended,
but the suburban fringe is sxpanding even

more rapidly.

The rapid population growth is uccompanied | N

by demends for more housing, more jobs, \ &
additional city services, and recreational ar- wat mwen

eas. 1.3
The power for industrial uses, adequate pub-
lic transportation, and a skilled labor force
are available.

The city is Jocated near forests, which are to
the north.

The land to the east is devoted mainly to
farming. .

The Pipe River is unpolluted and is the source
of irrigation water as well as the municipal
water supply.

The river is too small for freight transporta-
tion, but logs could be floated on it.

The gravel bed of the river is appropriate raw
material for concrete manufacture. )
The present sewage treatment plant and gar-
hage disposal area are at moximum capacity.
The citizens of Centerpluce are concerned
about the maintainance of a scenic regional

environment.

The County Board of Control is the authority
for land zoning, and many citizens’ groups
sre developing to influsnce 3oning declsions.

List possible uses of the land below:
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westions and biscussion

Note: Vhen most peonle have started to write down uses on Task A, po
- ahead with question #1,
1. "What are some pussible uses for the undeveloped JandU

{As people rosrond, write 211 rommenis on hnard, just as they
sayv them, Don't paraphrase for 'hem unless they are too wordy,
{n which vase, ask: “YHow shall 1 write that on the chart®™" 1If
they give mejor categeries right awvay, like Recreation or Industry,
say, ''Can you give me an example of thati™)

{(Number the items as vou go along--they can refer to them by
number later.)

{When you get 15 or .0 jtems, STOP.)

2. "Which of these uses are similar?" {Designate similar uses by lettevs--
A by all of one group, B the next, etc.)
Yhen most are designated with a letter, or they seem to run out
of thoughts, STUP, (1t's okay to change these groups if they change
their minds along the way in the above.)

3. "Vhat label could we give to all the jtems jn A?Y
(It*s okay if they supgest more than one label for Group Aj write
them both down.)
"What label could we give to Group B?", otc,
{e. g., Recreation, Industrial, Utilities, Housing, Commercial)

DEVELOPING AND GIVING PRESENTATIUNS.

1. Divide the class or group intu the number of categories decided on in
#3. (Shouldn’t be more Lthan & to 10 in each group), and assign each
group to one of the use categories,

2. Each group is to represent the special user group assigned.

3. Pass out JASK B-~-vou have 10 minutes to list and analyze possible uses

for the vacant land in your assigned category. You may consider those
listed on the board plus any other possible uses you can think of for
your category.

ask I 0 minutes Assigned Category o

TOUP ¥ umamme ANt (e ——
Your task is to analyze and list possible consequences of different land
uses within vour assigned land use category.

Use Advantages to land/people DI sadvantages to land/people
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Discussion:
Tell Group:

1. Now go on to Task Ce-you have 20 minutes to plan'a striatepy and
develop a threseminute presentation to be made to thn Board of
County Commissioners. '

a. This presentation will be a proposal for developing the
undeveloped farmland.

b, You must have a visual display such as a land use map drawing
as a part of your presentation,

c¢. More chan one person in your group must help in making the
presentation, .

Tgsk C (20 minutes)

Develop a strategy and presentation for presenting your plan of
development to the County Board of Control.

Discussion and Questions

Bota:

1. (1f possidle, have a staff person assigned to sach group to make written
observations about how the group was able to work together to solve the
problem,)

© 2.. 10 minutes intc Task €, go around and salact ons person.from ssch group
to mset together as ths County Board of Commissioners. Take the Board

. 'into another room and tell them they will bde responsidle for heariag the
presentations and deciding upon the ‘but one.. 'rmr §ob ia. the: nant ..
ten ainutes is tol e can thine o of oy

- - g O DUN y COMAI s8ioners
c, {10 nsnutn)
S PNAEES WBAAE MW L B B wy R g Pah &
val o —dey oo v Tty ar e ian Jae

'!n .the nut 10 minutes you ate. to! . \
l.. Sdlut a chaitman to call on the groups and' t6 chats ¢hd Bladd™

e Develoy shu CHIEAPL fou 9110080 tn evabi
8iop_the critasia “aud Va1 B80S
e e 983 Of the Reeds © -gwﬂtnnic T

Ol Natebn.
sentations while they are being given.



3.

5.

10,

11,

12,

BEST COPY AVAILABLE

Twelve minutes after groups start planning Task €, remind them they have
eight minutes left to have their varbal and visual prescntations ready.
Let groups have five more minutes to finish i needed,

Have Board of County Commissioners enter room and sit up front. Appoint
a timekeeper to cut all presentations off at three minutes (give two-
minute warning). Anpounga: Because of time, there will be no rebuttals
or ¢iscussion, (The Board may want to ask guestions or have rcbuttai time
after all presentations. liowever, allow only 5-10 minutes for this part
so it won't pet out of hand.)

After # is finished, the Board retives for 5-10 minutes to select the
hest propesal.

While Board is mecting, each group is to develop a list of criteria
they think should be used in the decision,

County Board of Commissioners announces theivr degision and gives reasons
why .

County Board of Commissioners rcads their criteria aloud.

Did new leadership emerge during this sessjon? Vhat factors enabled
this to happen? (Call on staff observers 3{ used.)

Did vour group work as a team? Vhat did your gproup do to insure par-
ticipation by all members of group?

What happened in the groups? How did you feel as a person? VWhat about
the criteria used? How did each observer see the interaction in the
groups?

What additional data would you have liked to have had for your groups?
List on board; e.g., topography, vegetation, economy of area, rail-
road, shopping center, adjacent land, climate, s0j) survey, historical
information, flood plain, wildlife, interest of board of control,
money available, educatjonal needs, reg. by State, existing zoning,
political climate,population {age, neads, race, jobs),

What groups might support each interest, etc.

{ND]Z: This is one of the most im-ortant parts of the activity because
it emphasizes that we need a variecy of information and data hefore we
can intelligently make 8 land management or envi ronmental decisjon to
best meet the needs of people and their envivonrent, This list has all
the elements that need to be considered in studying a local environmental
jssue or concern. It also includes elements of all the curriculum sub-
ject matter {social studies, science, language arta, stc.).
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111. ANALYZING CRARACTERISTICS OF SINULATION

1. "One group of people working with simulation games has identified
at_laasy three dbasic characteristics of most simulation games "

«aAsk: '"What was the clearly defined problem in the Land Use
Alternatives Simulation?"

-Ask: "What factors influcnced the decisjon in the Land Use

LA 1]

Alternatives Simulations

-Say or Tell: “We assigned gproups to fit each vole in the Land
Use Alternstives Simulation, but we all helped develop that
role by the items we listed on the chart,"

1 2. Qptioppl (Note: 1f the group is interested in a more in-depth
analysis of the elements of simulations, use the following list.
Have a copy for each person.)

a. Une important cheracteristic of a simulation is a glearly
defined problem, including the choices avajlable to the
decision makers.

(1) How would vou formulate the problem or issue you
were asked to decide upon?

{2) Did the developer of this simulation simplify the
choices? ‘

{3) If so, how did he do it?

b. A second major characteristic of educational simulations §s the

. (Several

objective and subjective factors to be considered in making a
decision need to be clearly jdentified. These factors indicate
the data that are relevant to each of the possible choices.)
{1) What factors were selected as influences on the decision?
(2) Which of these factors would you classify as objective?
{3) Which of these factors would you classify as subjective?

c. A third characteristic of educational simulations is the way

presented. (In many simulations, Individual rolss or |KIOMUR

roles are used to perform this function. A role can be planned
to incorporate a limitad number of factors that inf luence the
choice to be made.)
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TV, DEVELULIRG YOER {UN SIMULATIUN GAME

1. *‘The most exeiting simulation games are ones praple develop
themselves, based on local cnvivonmental issues in their com-
munity, atate or region,”

2, frn vou think of some current environmental jesues in your com-
munity arcund which vou could develop a pame?  Call for resvonses,

3. "For the next I minutes, vou will vork with one or twe other
neople, developing the format for a simulation game bacsed on a
local land use issue described in a news article,'" ipse copies of
current newspader articles available if students uvant to use them.)

4, “At the end of that time, wo would like to hear from several of vou
about what you have developed."

Task I} (30 mirutes)
g~ N

Distribute lab sheet, "Developing a Simulation Game"

(See attached lab sheet)

Ask for reports from those who want to share.
Wwestions and Discussion

1. How can vou usc the techniques in this session in your
job situation? <Classroom?

2. How could a game like this develon decision-making skills jn
environmental manapemoent?

3. ask for rennrts from people in the group who have used simulation
pames,

4, linw can we take this nrocess and use it to involve the nublic in
social and political decisjonemaking action projects in the
community?

5. How can we summarize the use of simulation games in envirommental
interactions?

6., Waich of the behavioral nutcomes did we accomplish in this discussiond
{(Read and discuss) .

-116-




Deseribe how vou {eel about vur session today.

{Have commercial games such as Dirty Vater, Bcoiogy, Goca Cola CGame.
Pollution, etc., on display if possible.)

BEHAVIUCRAL OUTCOMES 1IN KNCWLELGE.

1. ldentify and describe three component parts of simulation games.

2. Construct your own simulation game based on a current environmental
issue.

3. Name and describe at least ten important types of data needed before
making » land management dacision.

4, ldentify cause-and-effect relationships that exist in environmental
managament .

5. Describe alternative solutions to solving specific problem.

BEHAVIORAL OUTCOMES 1IN FEELINGS, AWARENESS, VALUES, AND ACTION.

1. Describe how the information in #3 above affects your life, com-
munity, and the management of the environment.

2. Outline a plan of action to effect a solution or partial solution
through the social and political decision-making process abnut the
environmental issue you used in developing your own simulation,

Eguioment needed

Blackboard or easel

Chalk or magic markers

Newsprint or butcher paper {enough for each group to make visual display)
Magic markers (4 colors for each group to make visual display)

Masking tape

Task cards

Commercial games on display

The Centerplace City problem has becn adapted with permission from the

Hay 1970 Journal of Ceography from the Article TA :Ena Use Alternatives Model
?brﬂggcffiihmpntaiy Pavivonmental Education” by Dennis Asmussen and Kichard
Cole,

niversity o ‘thﬁingyon.
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References:
There are many publications on simulation games. Two that may be of
value to you are!
1, Games in Geograph,, Rex Valford, Longman group limited, london
paperback
2. Simulatio~ Games for the Social Studies Classroom=-from The

Toreign Policy Association, 345 East 4bth St., New York, N.Y, 10017,
Library nf Congress #68-24538.

This lesson plan was developed in February 1971 for use in teacher and
rusource workshops by Charline McDonald, Portland, Cregon.

Ernie McDonald, Portland, Uregon.

The lesson plan was revised to fit louisiana conditions. 1t is supgested

by the writers that continuous revision take place by people who use the
ideas.
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OTHERS

Dramatjzing Action Ubserved Vutdours

Close observation i required to nrepare for dramatizing movement o actions

scen in the outdoors, Activities of animals or movements of plants or trees

are some of the rhings that can be dramatized. Children have to watch, describe,
and then act out these actjvities.

Point out to the children that before o©onhe can interpret something in dramatics,
he must first observe and analyze it.

Ac one or more of the students dramatize something, the others can puess what
is being portrayed and giv: some constructive criticisms or other interpretations

The outdoors is a good place to act verbs =- waddle, leap, drawl, etc., -- and
for observers to think of the best words (adverbs) to describe the action.

Agting Out Nature's ldeas
Pretend to be a tree in a wind storm, a bud blooming in the spring, etc.

Let each child act his own nature idea out and let children guess what they
were. Ask questions like: How did you know the wind was blowing? Vhat did
he do that made it seem real?

Reactions to Things -- Emotions and Feelings

Take the children out onto the school grounds and find a spider,insect, or
possibly a garden snake., Discuss how you felt when you saw the object.
Vould you want to touch it, etc.? Why were you frightened? Some people
1ike them and yet others can be very frightened. What things frighten you?
Discuss why things frighten you.

Examples: Your parents might dislike the object. You have had an unpleasant
experience with that object -- like someone put a frog in your bed, etc.

Discuss: Fear and joy are reactions. You react to things around you.

Wild animals react in different ways. Look around and find ways that wild
animals react to danger. Follow through by having the children write about
the feelings they have experienced in which they were frightened.

Colox Images
What is green?! Develop your own color images from the outdoor environment.
Green things you can see. What are the sounds of green? How does green

feel? What are the tastes of green? How does green smell{ Green is the
feel of . . . . OGreen is the feeling of . . . .
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SUME “ARUUND THD SCHUOL YARDY ACTIVITIES

USING THE SENSES

Equipment Needed:

1 sheet of drawing paper 8% x 11"} {manila) per child,

Each child brings one dark crayon {green, black, brown, etc.).

Each adult leader should have a clipboard and paper and pencil,

List as many of the children's comments as possible for each activity.

Tell the children you are writing down their descriptions.

At intervals throughout the activity, read back their comments to them,

At the end of each activity, read vwhat was said as a summary.

Group leaders should gi = the comments and descriptions to the teachers at
the end of the field trin for use back at school to make experience charts
and story-writing.

"Sound Hike" - (10-15 minutes)
Group leader takes students for wvalk,

Stop at intervais along the way. Kave students close eyes and listen for
thirty seconds. At the end of thirty seconds, students describe a sound
they heard.

{Group leader should write down the way each student described his sound.)

Try to stop in different places sc there will be a variety of sounds to be
heard.

See how many different sounds your group can discover.

Ask: Which sounds did you like best?
Why?
Does it remind you of something else?
Which sound is the loudest? The quietest? The highest? The lowest?

Mini-Forest - (Approximately 15 minutes)
(Investigating an Arm-Circle of Grass)

1. Lie on the ground, face down,

2. Make a circle by stretching your arms out in front of you on the ground.

3. Find at least five different plants inside that circle made with your arms.
4, See if you can find any tiny animals crawling through the grass,

5. What else do you see? {any dead leaves or twigs?)

6. Spread the grass apart and describe what you see.

Big Idea - Many plants and animals live together in a community.
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Sketching = (13-20 minutes)

Find twe trees with AdAifferent shapes, Ubserve and sketch one tree at a time,

1. lock at the tree from a distance. .

2. Vith your finger, "trace" (in the air) the shape of thetree. (Do this
from the ground up to top and from top down te ground,)

3, Deseribe the shane nf the tree.

4,  Make a "telescope" with your hands. Look through this “"telescope" at
vour tree from a distance.

5. Describe how the branches go out from the trunk. {(Up? Out? Down? )

6. Hold out your arms to show how the branches grow out from the tree trunk.

7. ©Go closer to the tree. What else do you notice about it?

8. Get close to the trunk of the tree. Look up into the tree. UWhat do you
sea?

4, Go to a rumfortable place where you can see your tree. Sketch it with
the crayon vou brought,

10. Repeat procedure for second trec.

Add some of nature's color to your sketch,

Add some grass. Use it as a crayon. Rub it around on the paper to show where
the green is on your tree.

Pick a yellow dandelion blussom, Use it as a crayon somewhere on your sketch.

“Touch and Feel'Hike - (Approximately 10-15 minutes)

Group leader takes class for a walk., Gives following directions at intervals
along the walk. (Add others when appropriate,.)

1. Find the hairiest leaf around. Bring back a tiny bit of it. Compare
with your other group members.

2.  Find the softest leaf.
3. Find the smoothest rock.
4, Find the roughest twig.
5. Find something cool.

6. Find something warm.

Te Find something bumpy.

8. Find something dry.

" Color Hike

1. Look for things that are different colors of green. Bring back three
v four green things.

Arrange them in your hand according to lightest green to darkest green.

2, Find ond describe things that are:
yvellow-pink-brown-grey.
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BEST COPY AVAILABLE

EQUIPMeNT LIST FUR FACH SCHCOL

This is a basic 1ist of books and materials dealing specifically with datn
cullecting and interpretation ~! environmental data that should be at cach

school.,
Equigment ltem Source Unit Cost

Silva Rambler Comnass Forestrv Suppliers, Inc. $§ 3.&C
Sox 8397 b
205> W. Rankin Street
Jacknon, Mississippi 39204

100" Tape Hardware Store 5.CC ea.

Laboratory Thermometer The Edwards Laboratory .25 ea, approx.

{rectal) O to 220° F, Soil Chemistry
P, 0, Box 318
Norwalk, Uhio

Soil pH kits Same as above 2.25 approx.
Vater Test Kit Hach Chemical Co. 28.50
Model CH-10 _ ¥, 0, Box 907
OQCngH 713 South Duff
Ames, lowa 50010
Increment Borer Jim & Gem Increment Borers 35.00 approXx.
Forestry Suppliers, lne.
Bex 8397
205 W, Rankin Street
Jackson, Mississinpi 36204
6' Cloth Sewing Tapes Dime Ltore .10 ea.

(Diameter tapes)

Green bamboo garden stakes Garden Store .50 bdl,
{measure height)

Water thermometer The Edvards labowntory 3.0C ea. approx.
S$nil Chemistry
P, U. Box 318
Norwalk, Ohio

Hand lens - 8X w/neck Oregon Huseum of 1.40 ea,
cords Science £nd Iudustry
A015 S, W, Csnyon Rd.

Pcrtland, Oregon

Shovel
Hatchet

Wooden stakes for compass

game
Each box of ecquipment must have {temiznd equipment 1list and jnstructions for care
and use. Of particular importance is cleaning of increment borers.
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Mflliken, Margret, Austin F, Hamer, Ernest C. McDonald, Field Study Manual
for Outdoor Lesrning. Minneapolis: Burgess Publishing Co., 1968,

Environmental Science Center Curriculum Materials. Minnesota Environmental
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BEST COPY AVAILABLE

A Place to live. {(Teacher's manual and students workbonk on urban ecology.)
National Audubon Society, 1970,

Storer, John H, The Web of life. New York: The New American library,
(Signet Science Library), 1953, 75¢ (paperback).

Swan, Malcolm, editor. Tips and Tricks in OQutdoor Educatjon, Danville,
I1linois: The Interstate Printers and Publishers, lne., 1970,

Conservation Tools for Education. U. S. Department of Agriculture, Forest
Service, Pacific Northwest Repion, 1908,

Worth, Jesn. Man, Earth and Change. HNew York: Coward-McCann, Inc., 1968,
$3.75.
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